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STOP 


Every day there is inevitable wear 


of joint parts and rail. 


LOOK 


Hipowers retard the rate of that 
wear; they cut down the frequency 
of renewals and repairs. 


| LISTEN 


Hipowers pay for themselves— 


over and over again. 
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One of America’s Famous Trains 


THE BLUE COMET 


THE CENTRAL RAILROAD COMPANY OF NEW JERSEY 


UXURIOUSLY EQUIPPED, fast, operating over track 
L provided with every available safety device to 
insure security for its passengers, THE BLUE COMET of 
The Central Railroad of New Jersey represents rail- 
road efficiency at its best. Roller bearings under every 
car, a well-oiled roadbed for dust-free travel, and track 
maintained with exacting care—this and much 
more THE BLUE COMET offers the public in its short, 
swift flight from New York to Atlantic City, and 
return. By summer THE BLUE COMET will be air- 
conditioned. On any railroad HY-CROME Spring 
Washers provide dependable means of maintaining 
rail joint integrity at low cost, with increased effi- 
ciency and safety assured. Information on the new 
HY-CROME BONDING Spring Washer on request. 


il 
THE BLUE COMET 


1 
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BEALL PIPE & TANK CORP. 
Portland. Oregon 


BERGER METAL CULVERT CO. OF N. E 
307 Dorchester Avenue, Boston, Mass 


a f 
ears 0 
BLUEGRASS PIPE & CULVERT CO e * > 
17th and Arbegust Ave., Louisville, Ky experience in speci y- 
REPUBLIC STEEL CORPORATION 
Canton Culvert Division, Canton, Ohio 
THE FIRMAN L. CARSWELL MFG. CO 


ing corrugated pipe for cul- 
Kansas City, Kansas 


DOMINION METAL & CULVERT CORP 
R 


oanoke Va 


verts has taught us to recognize 
EASTERN CULVERT CORPORATION 


16th St. and Washington Ave 


e ” + 
| established brands.” . . Engineers 
Philadelphia, Pa 
A. N. EATON. METAL PRODUCTS 


Omaha Nebraska 


not only specify Toncan because it 
gg es Sn aatane is recognized, but also because of its 
EMPIRE sag dose — — 


ILLINOIS CORRUGATED CULVERT CO 


permanence and low cost of installa- 


JENSEN BRIDGE & SUPPLY CO 
andusky, Mich 


tion. Ask any engineer about the ad- 


Minneapolis, Minn. 


vantages of Toncan Iron Copper 
WM. E NEWMAN & SONS CO Molybdenum Corrugated 

PE on pling Pipe. 

wai sin = 


Sa Toncan Iron, a Product of 
WESTERN PIPE & STEEL CO Republic Steel Corp. 
Los Angeles and San Francisco, Calif 

WISCONSIN CULVERT CO 


Madison, Wis 


WYATT METAL & BOILER WORKS 
Dallas, Texas 


FOR BETTER DRAINAGE STRUCTURES USE TONCAN 


IRON CORRUGATED PIPE AND SECTIONAL PLATE PIPE 


Single copies 35 cents. 


Fvblished monthly by Simmons-Boardman Publishing Company, 105 W. 
Mt. Morris, Ill., postoffice. 


Adams St., Chicago, II. 
Entered as second-class matter January , 
Address communications to 105 W. Adams 





Subscription price, United States and Possessions, $2.00; Canada, $2.50; Foreign 
3. at the postoffice at Chicago, Illinois, under the act of March 3, 1879, with additional entry at 
., Chicago, IIL 
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Tay D BETTER TRACK 


In any program for improving the quality 
of track as is required for high speed traffic, 
Nordberg Maintenance Tools have a definite 
part. Whether it is the laying of new rail, a 
ballasting or surfacing job, regular mainte- 
nance of joints, switches, frogs and crossings, 
or the reconditioning of rails by welding, 
there is a Nordberg Tool developed just for 


















your needs. 


NORDBERG ADZING MACHINE || America’s leading roads have standardized 
eee | 8 Ser vine-edied ties on these tools as an aid for obtaining better, 
faster and safer track and at less expense too. 
If you are not familiar with all the tools of this 







improves the quality of track. 




























line, write us for further particulars. There’ 
Combine 
hare spec 
ss “ | most flex 
Here is the full line of | hiple du 
Nordberg Track Tools ito take 1 
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NORDBERG TRACK WRENCH 1 te h oe and 
Better riding track requires that | \ _ deren | for worki 
rail joints be kept uniformly tight. \ Rail Grinder The lig 
Ptah : Utility Grinder struction 
Power Jack ‘eis a 
, ing an 

Spike Puller ie 
: ; the comr 
Rail Drill to functic 
Track Shifter crew loa 
2-speed 

4 
| FA 
RDBE CO. MILWAUKEE, Insp 
eam! ~NO RG MFG. WISCONSIN om 
NORDBERG RAIL GRINDERS NEW YORK CITY LONDON, W.C2 LOS ANGELES, CALIF, Extir 
60 East 42nd St. Bush House Subway Terminal Bldg. Mot 
They do a smoother and faster job 
wherever rail grinding is done. 
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'There’s Triple Duty Service in the Fairmont M14 (Series D) 


| Combined in the Fairmont M14 (Series D) 
i are special features that make it the 
| most flexible car in service today...a 
F triple duty unit, if you please . .. ready 
| to take the rails as a one-man patrol, 
| os a light section car with crew of six 
| men and tools, or qs a heavier duty unit 
for working with trailers. 

| The lightweight aluminum frame con- 
E sruction (holding the “lift” to 90 Ibs.) 
makes it the ideal car for one-man han- 
; dling and yet calls for no sacrifice of 
}the commodious space that enables it 
Eto function as a section car with a full 
crew load. The addition of the Fairmont 


| 2-speed gear extends still further the 


flexibility of this M14, transforming it 
into a unit capable of hauling 5,200 Ibs. 
and two trailers. 

And power? This M14 is powered by 
the famous Fairmont Model O (5-8 H.P.) 
Engine—the same power unit, recently 
improved by important refinements, that 
railroad men have learned to depend upon. 
The improved Model O Engine retains its 
noted feature of generous surplus power 
for tough going; it is simple in construction 
with quick easy access to all moving parts. 

The efficiency and popularity of this 
power unit has been proved by per- 
formance to the extent that it is now 


applied to six Fairmont cars. 


FAIRMONT RAILWAY MOTORS, Inc., Fairmont, Minn. 


Inspection Motor Cars . . Section Motor Cars . 


. B & B and Extra Gang Cars . . Gas-Electric 


Ditchers .. Shapers. . Ballast Cleaners . . Ballast Drainage Cars .. Mowers .. Weed Burners.. 
Extinguisher Cars . . Power Cars: Air, Electric, Paint Spray, Tie Tamping . . Rail Coaches . 


Motor Car Engines . . Push Cars and Trailers . . 


Roller Axle Bearings . . Wheels and Axles 


0 


ON THE JOB 
COUNTS 
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FAIRMONT Two-SpeeD Gear FoR HEAVY DuTyY 

















history, but there’s 
many a job still to 
be done in correct- 
ing and modern- 


izing the work of the 


early builders ...in stopping that ‘“‘un- 


ceasing ooze from every pore’’ as the 


eminent Wellington once described the 


wastes from bad railway location. 


Steel has ever been the railroad’s trusted 


weapon in combatting these wastes. This 


is truer today than it was a generation 


Steel structures of all classes, 
turntables, transmission 
towers and component parts ® 
Black and galvanized sheets, 
automobile sheets, electrical 
sheets, sheets for special pur- 
poses, tin and terne plates; 
Keystone Rust-Resisting Cop- 
per-Steel Products; USS Stain- 
less and Heat-Resisting Steel; 
USS High Tensile Steel * Wire 
fencing, barbed wire, wire rope, 
electrical wires and cables, 
} nails, manufacturing wires, 
cold rolled strip steel. Springs 
© Concrete reinforcement ¢ CB 
Sections, structural shapes, 
piling, plates, bars, flats, bil- 
lets © Axles © Wheels ¢ GEO 
Track Construction ¢ Rails and 


vs 





CB BEARING PILES 
Ease of driving, faster con- 
struction, deeper penetra- 
tion, and economy have 
characterized recent instal- 
lations of these piles in rail- 
road bridge work. There is 
a range of sections provid- 
ing capacities for every load. 





The UNCEASING! 


i in frontier days 
of railroading are 


ago. For steel is now available in more 
forms, better specialized for their jobs. 
CB Bearing Piles I-Beam-Lok bridge 
floor construction, Tiger Brand Wire Rope, 
Keystone Rust-Resisting Sheets, and 
scores of other US Steel products, to- 
gether with the services of the American 
Bridge Company, today assure the rail- 
roads of the most modern and dependable 
materials of construction. On each, there 
is information ‘of value and importance 
to the engineer. Representatives of these 
companies are always glad to co-operate 


and to supply facts for your guidance. 





STEEL CONSTRUCTION 
American Bridge Company 


structures attest to the fact 





I-BEAM-LOK BRIDGE FLOOR 
CONSTRUCTION 
A rigid, lighter, more rug- 


ged. and less costly com- 
ination steel and concrete 
floor slab based upon the 
known advantages and 
strength of the I-beam. 
Hard, skid-resistant. 
Quickly erected. 


that A.B.C. fabricating and 
erecting facilities are ade- 
quate and the A.B.C. en- 
gineering organization com- 
petent to meet demands of 
any job, however large or 
difficult. 


track material © Cyclone Chain Link Fence—also lawn fence, wire screen cloth, 
wire belting, and wire specialties * Special Track Work and Accessories ¢ Standard 


pipe, copper-steel pipe, rotary rolled pipe, electric-welded pipe, hammer-welded 
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TIGER BRAND WIRE ROPE 
Used in every field of appli- 
cation where the jobs are . 
toughest. Ability to stand 
up under ae pew. punish- 


ment, marked reduction in 
replacement cost, constant 
dependability: these reasons 
eaten its wide use by 
railroads. 









KEYSTONE RUST-RESISTING 
COPPER-STEEL SHEETS 
Years of experience have 
~—— this to be a long- 
ived and economical mate- 
rial for culverts and other 
underground services. The 
base metal is highly rust- 
resistant; galvanizing by 
most modern process. 


Pipe, boiler tubes, seamless mechanical tubing, special 
dipped and coated pipe, cement-lined pipe, cylinders, 


couplings ¢ Universal Atlas Cements. 





AMERICAN BRIDGE COMPANY 
AMERICAN SHEET AND TIN PLATE COMPANY 
AMERICAN STEEL & WIRE COMPANY 
CARNEGIE-ILLINOIS STEEL CORPORATION 
COLUMBIA STEEL COMPANY 
CYCLONE FENCE COMPANY 
NATIONAL TUBE COMPANY 
TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNIVERSAL ATLAS CEMENT COMPANY 


SCULLY STEEL PRODUCTS COMPANY, Warehouse Distributors 
UNITED STATES STEEL PRODUCTS COMPANY, Export Distributors 
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TYTAMPER 
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THAT STRONGLY 
RECOMMEND 


BARCO TYTAMPERS 


Check over some of the ways in which you 
use Tytampers—out-of-face and spot work—in 
large gangs, and by one or two men—on one 
section of track today and on another section 
next week. As you check over these uses the 
four major advantages of Barco Unit Tytampers 
become obvious. 


@ The Barcc Unit Tytamper is portable, needs 
no heavy or cumbersome equipment and re- 
quires only one man to handle. 


@ Barco Tytampers may be used in pairs for 
spot tamping or in gangs, without any special 
equipment. 


@ If repairs should be necessary they can be 
made quickly by the operator without inter- 
rupting the operation of the balance of the 
Tampers. 


@ Having low initial cost with a correspondingly 
low operating cost and maintenance expense, 
a Barco Tytamper offers new economy on 
tamping work. 


The operating, handling and economical advan- 
tages of Barco Unit Tytampers offer an unusual 
combination that me is worthy of investiga- 
tion. Your query will receive prompt attention. 


BARCO MANUFACTURING CO. 


1805 W. Winnemac Ave., Chicago, Illinois 


THE HOLDEN CO. LTD. 
IN CANADA 
Montreal - Moncton - Toronto - Winnipeg - Vancouver 
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- For GREATER SPEED— 
Use of grinders to finish rail ends after ox 
welding. substantially reduces the time of the 
completed job and cuts the cost. 






rey ee 


OXWELDING 
| makes modern track for modern trains 


| To insure smooth-riding track for new high speed trains, 
a complete program of reconditioning track is necessary. 

Such a program hould include the building-up of worn 
rail ends by oxy-acetylene welding. 


The Oxweld Railroad Service Company has developed 


special routines and procedures to be used in connection 
with track reconditioning programs and has made these THe Oxwetp Rarroap Service ComPANY 
; Unit of Union Carbide and Carbon Corporation 
available as part of Oxweld Railroad Service. eisai aa salads 
Carbide and Carbon Bldg. Carbide and Carbon Bldg 


In many similar ways over almost a quarter of a century 


Oxweld Railroad Service has contributed to the progress 








of the majority of the Class I railroads. 
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TO RAILWAY SUPPLY MANUFACTURERS 









LESS THAN THE COST OF 
A POSTAGE STAMP 


Advertising can cut your selling costs by acquainting your 
prospects with your products—arousing their interest—pre- 
paring the way for your salesmen. It eliminates ‘door bell 
ringing." 

Railway Engineering and Maintenance "gets by the gate." It 
goes direct to the desk of the maintenance officer. It is for- 
warded to him on the line. It is his companion in spare mo- 
ments. Is it carrying your message to him? 


RAILWAY ENGINEERING AND MAINTENANCE IS 
READ BY MAINTENANCE OFFICERS OF ALL RANKS 


ing a 


officers of the railways 


—the 


mine what work shall be 
done and what materials 
and equipment shall be 


used. 


That is the cost of plac- 
ing your sales message 
before 7,000 engineer- 


November, 1935 Ne 


nd maintenance 


men who deter- 


Maintenance Mike says: 
“My roadmaster loaned me 
his copy of Railway Engi- 
neering and Maintenance last 
week and I noticed that most 
of the materials we're using 
are advertised there. I won- 
der why.” 
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AVE on maintenance of 


riveted steel structures 


with AIRCO 












BOTTLED POWER 
—convenient, com- 
pact. economical. 


AIR REDUCTION SALES CO. 


Power—in the form of an inert gas at 2000 lb. per square inch 
pressure—packed in convenient cylinders that can be taken any- 
where. 

* 
Avoids the heavy expense of transporting and setting up a com- 
pressor on jobs involving too few rivets to justify this expense. 

a 


Avoids the high cost of piping for compressed air when riveting 
on bridge towers and other elevated structures. 


Solves the problem of riveting and drilling in constricted areas 
and where traffic must not be interfered with. 


GET THE FACTS—Complete BOTTLED POWER details, includ- 
ing actual cost and savings data, will be supplied by AIRCO’S 
Railroad Department upon request. 


General Offices 60 East 42nd St., New York, N. Y. 
DISTRICT OFFICES and DISTRIBUTING STATIONS in PRINCIPAL CITIES 


A NATION-WIDE 


WELDING and CUTTING SUPPLY 


SERVICE 
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No. 83 of a series 


Railway 
Engineering ana Maintenance 


SIMMONS-BOARDMAN PUBLISHING COMPANY 


105 West ADAms ST. 
CHICAGO, ILL. 


Subject: ASSOCIATIONS 
October 31, 1935 


Dear Reader: 


"No, I don't believe in associations. They merely provide an 
excuse for junkets to committee meetings and conventions. We pay our 
officers to work on our railroad and that is where I expect to find 
them." In this cynical manner one executive officer expressed 
himself recently with regard to the work of various associations of 
railway officers. Is he correct? As Al Smith says, "let us look at 
the record." 





So far as the engineering and maintenance of way department is 
concerned, association activities are confined to three associations— 
the American Railway Engineering Association, the Roadmasters and 
Maintenance of Way Association and the American Railway Bridge and 
Building Association. These organizations include within their 
membership more than 3,000 supervisory maintenance officers. More 
than 1,000 of them are actively engaged in committee work. 


Is this work worth while? One need only review the rapid de- 
velopment in railway practices during recent years to appreciate the 
extent to which the studies of these committees are aiding in raising 
the practices of the individual railways to the level of the best. 

This is evident in the reports presented at the fiftieth annual con- 
vention of the Roadmasters Association which were published in our last 
issue and the reports presented at the forty-second annual convention 
of the Bridge and Building Association which appear in this issue. 

It is even more outstanding with regard to the work of the A.R.E.A. 


But there is another result which I am sure that you-have watched 
with equally keen interest. It is the effect on individuals. You feo 
and I have seen ambition awakened and latent qualities of leadership 
developed through participation in committee and association work 
that have made men more alert, better informed and, therefore, more Mos: 
valuable to their railways. This is a by-product of association 
work which is all too commonly under-estimated. No railway is in th 
stronger than its personnel. For this reason, no railway can make a a 
better investment than by encouraging its more alert and active 
officers. to participate in association work. make 
No, I believe that you share my conviction that the opinion ex- ™ 
pressed at the beginning of this letter is neither typical nor correct. ly tr 
However, I believe that you also share my thought that such statements comy 
puts on his mettle every railway man who is participating in associ- 
ation work today to do his best to place that work on the highest conti 
possible plane of service to the railways. Toug) 


Yours sincerely, 


nav baer 


ETH* JC Editor 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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AND HERE'S THE CURE 





for limited Rail Life and High Maintenance 


Most track troubles begin with rail joints. These weak spots 
in the track structure permit rail batter which costs money 
to combat and shortens rail life. They induce creepage which 
makes necessary frequent track lining and surfacing. 

The Thermit Pressure Rail Weld is an ideal cure for cost- 
ly track troubles. Developed especially for railroad use, it 
completely eliminates rail joints and forms rails into long 
continuous stretches of homogeneous steel with no gaps or 


rough spots for wheels to pound. 


European and Australian railroads have been Thermit 
Welding main line track for years. In America, welded rails 
in long lengths have been giving satisfactory service for 
the past year and a half. No trouble from expansion or con- 
traction has ever been experienced. Maintenance has been 
greatly reduced. 

Thermit Pressure Rail Welds can be installed by yourown 
track forces at a cost comparable with ordinary rail joints... 


and, the first cost is the last. Write for the complete story. 


THERMIT iC WELDING 


METAL & THERMIT CORPORATION - 120 BROADWAY, NEW YORK 


ALBANY ° CHICAGO ° 


PITTSBURGH 


° $0. SAN FRANCISCO ° TORONTO 
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Typical subdrainage of water pock- 
ets with Armco Perforated Pipe, 
Note the swampy right-of-way. 


DID YOU EVER CROSS A FIELD 


During aWet Aeason ? 


beds have stayed dry and firm the year ’round. 


F you've ever crossed a field during a wet 

season, you know that water-soaked ground 
can’t carry much of a load. That’s why some of 
the best looking track often gets rough and re- 
quires excess maintenance. 

Seepage water or water trapped in impervious 
pockets will saturate the roadbed, make it soft 
and mushy. Then, robbed of needed support, 
the ballast and track naturally give way under 
the pounding of traffic. 

Every year, thousands of dollars are spent 
in keeping track of this kind in safe and 
reasonably smooth condition— when all 
that is needed is proper subdrainage. In 
hundreds of similar cases where Armco 
Perforated Pipe has been installed, road- 


ARMC 


PERFORATED 
LOWERS 


Moreover, many of these installations have paid 
for themselves the first year—by reducing main- 
tenance. 

Armco Perforated Pipe is strong, durable and 
highly efficient. If you are not using it, why not 
make a test of some stretch of road that is 
causing you trouble. Armco engineers will 
gladly cooperate with you. Just address our 
nearest office. Ingot Iron Railway Products Co. 
Middletown, Ohio; Berkeley, California; Phila- 

delphia, St. Louis, Salt Lake City, Los An- 
geles, Minneapolis, Houston, Portland, At- 
lanta, Denver, Cleveland, Chicago, Dallas, 
El Paso, Spokane, Pueblo, Sidney. (Mem- 
ber of the Armco Culvert Mfrs. Assn.) 


PIPE 


THE WATER’ TABLE 
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RACOR 
UNIVERSAL PERMANENT HIGHWAY CROSSING 
Design 3755 


ECONOMY—From the standpoint of first cost, combined with between 5 and 10 years’ 
maintenance cost, the Racor Universal Permanent Highway Crossing is the most eco- 
nomical design for busy highway traffic, where it is necessary to maintain a smooth- 
riding, non-skid highway surface. The original installation is practically the LAST 
COST, in spite of heaviest traffic, frost or other elements that play havoc with less 
permanent forms of highway crossing construction. 


MAINTENANCE—The individual plates are easily handled, easily installed or removed 
by one man with a pinch bar when desired. The same plates may be used when 
relaying rail of different section, by obtaining new inexpensive insulating shims of 
proper thickness. 


STABILITY—The Racor U.P.H. Crossing stays at track level, because the plates are sup- 
ported by the BASE OF THE RAILS and therefore always follow the rail level. It 
will stand up for over twenty years under any traffic allowed on public roads, being 
practically indestructible—more so than high test manhole covers. 


GOOD WILL—These crossings eliminate widespread criticism by the public when riding 
over rough crossings. Smooth, quiet-riding crossings also eliminate some of the agi- 
tation for expensive grade crossing elimination projects. 


SAFETY—tThe plates are toe-checked on top, to prevent skidding, and they are heavily 
ribbed on the underside for strength, with effective insulation between the railroad 
running rails. 


EXTENT OF USE—Hundreds of these crossings have been installed throughout the 
United States on busy main highways. Most convenient location of installations for 
personal inspection will be given to those furnishing name and address. 


YRADt MAR 


RAMAPO AJAX CORPORATION ° 2:0 pani AVENUE, NEW YORK 
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A Threat 


To the Security of Many Communities 


What happens when a railway leaves a community? 
This is a question which has arisen more frequently 
during the last few years than ever before, as one line 
after another has been abandoned—a trend that has al- 
ready resulted in the suspension of operation on more 
than 17,000 miles of lines since 1917 and that reached 
a new high peak in 1934 when 1,995 miles were aban- 
doned. Nor is this trend slackening, for within the last 
six weeks proposals have been submitted to govern- 
mental authorities contemplating the tearing up of more 
than 500 miles of lines of a single midwestern railway 
traversing some of the richest agricultural areas that 
exist in the entire Mississippi valley. 


A Warning 


Such a condition constitutes a menace to the economic 
security of many communities, a menace that is all too 
little appreciated. In an editorial in our issue for 
April, 1934, we discussed this subject and quoted from 
an editorial published in a Lincoln, Neb., newspaper 
relative to the abandonment of a line of the Chicago, 
St. Paul, Minneapolis & Omaha in northeastern Ne- 
braska. In that editorial, this newspaper pointed in no 
uncertain terms to the disaster that would follow. 

“Grain elevators, lumber and coal yards will be 
abandoned, it said, and people will be required to 
haul their products greater distances to market as 
well as to truck in their supplies. As a result, realty 
and other values will decrease, thus enhancing the 
tax burden on other classes of property. 

“The principal reason why this 60-mile line has 
ceased to be profitable is that commercial truckers 
have taken away the greater part of the traffic which 
formerly moved over the line through competition 
which has been unfair because they have done haul- 
ing at prices which would not enable them to pay 
for their equipment and put aside sinking funds 
for depreciation and replacement. People want the 
railways when they see them vanishing but they 
apparently fail to appreciate them until their aban- 
donment is threatened. Those on the Wynot line 
may have made some saving through the patronage 
of commercial trucks, but it seems inevitable that 
this will be far more than offset through addi- 
tional taxes and greater cost, as the result of longer 


hauls on lumber, coal and other commodities. It 
was a wise man who said that you cannot eat your 
cake and have it too.” 


The Results 


Eighteen months have elapsed since our editorial was 
written. The railway has been abandoned. What have 
been the results? They are set forth in an editorial 
which appeared in the Grain and Feed Review of Minne- 
apolis. 

“Some 18 months ago the Omaha railroad aban- 
doned its branch line from Sioux City, Iowa, to 
Wynot, Neb., a distance of about 45 or 50 miles. 
The line had been operated at a substantial loss 
for some time prior to its abandonment and because 
of its proximity to Sioux City most ef the business 
which it would have normally carried was diverted 
to trucks. 

“The truckers assured the townspeople and the 
farmers that they would be entirely able to fill their 
transportation needs. They pointed out that the 
bulk of the transportation service was already in 
their hands and that they could handle what little 
remained. 

“Now let us see what has happened in this Sioux 
City-Wynot territory. First of all, the grain rate 
by rail to Sioux City and the east was three cents 
per hundred pounds from the farthest point on the 
line. Now the rate is 10 cents a bushel to Sioux 
City. Coal was laid down in the farthest town for 
20 cents a ton, while at present truekers are offer- 
ing to deliver coal to close-in points at $2 a ton. 
Farm values have depreciated from 50 to 75 per 
cent. Some farmers are 50 miles from a railroad. 
Homes in the towns, erected at a cost of $4,000, 
are begging for buyers at levels as low as $500 and 
there are no buyers. Lastly, the Omaha road paid 
$28,000 each year in taxes and this sum has been 
shifted over to the remaining taxpayers!” 


Not a Pleasant Picture 


This is not a pleasant picture. Neither is it an idle 
threat. It portrays a condition that is facing hundreds 
of other communities where farmers and merchants 
alike are giving to the trucks business that is essential 
to the continued operation of the railways. It is seldom 
that these farmers and merchants give any thought to 
the ultimate effect of the diversion of their business 
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from the railways on their own economic stability. Yet 
what has happened to the communities along the Wynot, 
Neb., line will happen to other communities when they 
too lose the railways that now serve them. 


Affects Every Employee 


But this problem is not alone one for the local com- 
mittee to solve. It affects just as directly every em- 
ployee of a railway for no line can be abandoned with- 
out depriving maintenance of way and other employees 
of their livelihood—and the effect is by no means con- 
fined to the lines concerned. An employee can do no 
more effective work in safeguarding his own position 
than by seeing that every present and potential patron 
of the railways with whom he comes in contact fully 
realizes the importance of giving his business to the 
railways as a means of protecting his own investment 
in the community in which he lives. 





Lining in Winter 


Good Line in Fall More Necessary Now 


AS the use of tie plates that are fastened to the tie 
independently of the rail fastening increases, and it is 
increasing rapidly, a new problem, or rather a new 
phase of an old problem, is arising in connection with 
their use. This is the problem of lining track when the 
roadbed is frozen. Not many years ago, before tie 
plates came into use it was a comparatively easy mat- 
ter to correct irregularities in line during the winter 
by spike lining. 

While the original use of tie plates caused some in- 
convenience in spike lining, especially where plates with 
deep ribs were installed, this was largely a matter of 
degree. The increasing use of prebored ties and of 
lag screws as independent fastenings for the tie plates 
has introduced serious obstacles to spike lining, how- 
ever, which make it desirable to avoid the practice 
wherever possible. These conditions have arisen so 
recently that many supervisors and foremen have not 
yet been confronted by them. It should be emphasized, 
therefore, that there is no insurmountable difficulty in 
—we may still call it spike lining—lining frozen track 
where tie plates of this type are installed. On the 
other hand, the practice is sure to cause much damage 
to the ties and because the progress is slow there is 
considerable waste of both time and material. 

Modern demands for speed have already created a 
need for greater refinement in line and surface. This 
must be met by a type of track maintenance that is 
more nearly permanent than most of this work has been 
in the past. This means better workmanship, or track 
that is “put up to stay,” as contrasted with the stand- 
ard of workmanship which requires constant picking 
up and lining to keep the track in first-class riding con- 
dition. 

For these reasons, every effort should be made to 
have the line as nearly perfect as possible by the time 
the track freezes. Obviously, this will eliminate, or at 
least greatly reduce, the necessity for spike lining at 
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a later date. The demands for economy in maintenance 
are so insistent that no supervisor or division engineer 
can afford to go into the winter with track that will 
need lining after the roadbed is frozen. Yet with the 
most careful preparation, spike lining becomes neces- 
sary at times and the new method of fastening tie plates 
adds complications to a job that is none too desirable to 
start with. In view of the possibility that spike lining 
will be necessary, every supervisor and foreman should 
study the problem and be prepared to do the work with 
the least damage to the ties and the least expenditure 
of time. Yet the fact should never be lost sight of that 
good line is more necessary now than ever before. 


Roofing 
Literature on Subject Strangely Lacking 


IN many respects the roof is the most important part 
of a building, for without a roof that will protect the 
occupants and contents from the weather, few buildings 
are usable. The railways of North America maintain 
more than 370,000 buildings involving more than 100 
distinct types,in many styles of architecture. This 
great diversity in the types of buildings required to 
meet the widely varying demands of railway service, 
and the differences in design to secure architectural 
effects or to meet climatic conditions, create a wide 
range in the requirements for roofing materials. 

As one measure of the importance of roofing in the 
railway field, the roofing that is applied to these 370,- 
000 buildings represents an investment of more than 
$41,000,000 for materials alone, while the normal pur- 
chases of roofing materials for replacement and for 
application on new structures aggregate $5,500,000 an- 
nually. In view of this large investment, and particu- 
larly of the fact that in normal times more than 1,100,- 
000 squares (of 100 sq. ft.) of roofing are applied an- 
nually to railway buildings, one would naturally as- 
sume that the engineering literature on roofing mate- 
rials and methods of application would be voluminous. 

Furthermore, it might have been expected that man- 
ufacturers would have taken sufficient interest in a 
market of this magnitude to have made a detailed study 
of the peculiar conditions surrounding the railway use 
of their materials, and that they would have prepared 
detailed instructions for their application and mainte- 
nance for the purpose of insuring the best results from 
the use of their products. Yet, when the Northern Pa- 
cific found it desirable to issue a manual of instructions 
on roofing practices to co-ordinate these practices on 
the various divisions on its system, it found an almost 
complete lack of engineering literature on the subject, 
while the fragmentary information that had been issued 
by manufacturers was of little help. Inquiry also dis- 
closed that no other road had issued instructions on 
methods for applying and maintaining roofing. 

Being thus thrown entirely on their own resources, 
the officers of the road did an exceedingly creditable 
job of preparing the manual on roofing practices. In 
fact, they are to be the more commended, because it 
was a pioneer effort in the field and they had no pre- 
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vious experience to draw on. Believing that the Man- 
ual contained information of value to all engineering 
officers interested in building construction and mainte- 
mance, Railway Engineering and Maintenance obtained 
permission to publish it. This has been done in a series 
of articles, nine in number the last of which appeared 
in the October issue. Each of these articles has dis- 
cussed a particular material or type of roof, and given 
the detailed instructions contained in the Manual for 
its application and maintenance. That there was a 
widespread need for this information is indicated ‘by 
the many letters that have been received from building 
and other officers, as well as manufacturers, containing 
favorable comment on the series. 


Bridge Floors 
Many New Developments in This Field 


NO structures have been subject to more drastic 
changes in design and construction than highway via- 
ducts over railway tracks. There are still in service 
many old structures with 12 or 14-ft. roadways, uneven 
plank floors, and grades of as much as 8 per cent on 
the: approaches, with no semblance of a vertical curve 
where these grades join the level floor of the span 
across the tracks. The alinement on the highway ap- 
proaches at not a few of these crossings embodies 
curves of 100 ft. radius or even sharper. 

However, structures such as this are rarely found to- 
day on other than secondary roads. Bridges of similar 
design on main highways have been replaced or are 
now in process of replacement by structures embodying 
refinements in detail, heretofore deemed entirely un- 
called for. Not only are these new structures stronger 
and wider, to accommodate heavier loads and a greater 
volume of traffic, but of even greater moment, they are 
designed to permit the movement of this traffic at far 
greater speeds—a consideration that has a profound in- 
fluence on the standards for grade and alinement, but 
which has had an even greater effect on the design and 
construction of the floor. 

Formerly, the primary consideration affecting the se- 
lection of the type of floor was cost of installation and 
maintenance. In other words, almost any floor that 
rendered good service at a reasonable cost would suffice, 
but today service performance is only one factor to be 
taken into account, for the character of the floor sur- 
face provided on a bridge has assumed an importance 
hitherto undreamed of. Safety to highway traffic de- 
mands that the surface be smooth, while affording ade- 
quate traction to insure effective resistance to skidding. 
Furthermore, the demand for the uninterrupted use of 
highways imposes serious obstacles to the repair or 
renewal of bridge floors, thus placing a premium on 
construction that will require a minimum of mainte- 
nance for a long time. 

The imposition of these drastic requirements has 
given rise to a wide variety of new types of floor— 
some of them embodying a composite floor structure 
and paving surface, while others comprise a surface 
material to be applied over a supporting structure. 
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Some of these new floors have been widely used while 
others are still in the experimental stage, but regardless 
of this the trend toward drastic changes or improve- 
ments in highway bridge floors is so rapid that it re- 
quires an alert mind to keep abreast of the develop- 
ments. There is now a general movement to place re- 
sponsibility for the maintenance of highway bridges 
over railway tracks where it rightly belongs—in the 
hands of the state highway authorities, but until this 
has become the universal policy, it behooves railway 
maintenance officers to keep posted on the requirements 
of adequate highway floors and the means that are em- 
ployed in meeting these requirements. 


Technic 


Bridge Supervisor Must Have Wide Knowledge 


WHILE the division officer in charge of bridge and 
building work is known on most roads as the bridge 
and building supervisor, there are still many roads on 
which he is designated as master carpenter or chief car- 
penter. These latter titles are a heritage of the days 
when timber played a much more important part in 
railway structures than it does today. True, there were 
mason foremen and chief iron bridge erectors in the 
early days, but it was primarily the carpenter foremen, 
because of the greater breadth of their experience, who 
were usually selected for advancement to “master car- 
penter.” 

Wood still is, and will continue to be, an important 
and indispensable construction material on the rail- 
ways, but it no longer holds the dominant position it 
once occupied. This change has not resulted solely 
from the greater use of steel and concrete as primary 
materials of construction in bridges and buildings, but 
in large measure as well from the introduction of en- 
tirely new materials for many purposes in which wood 
formerly held the field almost alone. There was a time 
when slate was almost the only competitor of the wood 
shingle. Consider the number of materials available 
for roofs today! 

Equally remarkable is the wide diversity of mate- 
rials available for the floors of buildings and bridges, 
for culverts, etc. Waterproofing has developed into an 
art that had no counterpart a third of a century ago. 
The heating and ventilating of buildings have also 
made great strides. 

Thus, while carpenter work still occupies an impor- 
tant role in the maintenance of bridges and buildings, 
it covers such a small part of the technic of the work 
constantly in progress on the railroads that the term 
“master carpenter” is a misnomer as applied to the 
officer who supervises these diversified operations. No 
more convincing demonstration of this fact is neces- 
sary than a casual perusal of the reports and papers 
presented at the convention of the American Railway 
Bridge and Building Association, which appear on 
other pages of this issue. The bridge supervisor of 
today has many responsibilities, the successful fulfill- 
ment of which calls for a detailed knowledge in many 
more lines than was required of his predecessors. 















The New  Haven’s 
“Cedar Hill” Yard 
Must Be Kept Open 
Regardless of the Se- 
verity of the Storm 
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Preparing for Snow Storms 


New Haven leaves no stone unturned 
in organization of forces and equipment to 
meet any storms that may reasonably be anticipated 


BY reason of its realization of the 
serious threat of severe snow storms 
to train operation, and of the emer- 
gencies which such storms create for 
operating and maintenance of way 
forces, the New York, New Haven & 
Hartford has long considered it es- 
sential to enter the snow season as 
fully prepared as is possible. Al- 
ready, in anticipation of the winter 
that is immediately ahead, all of its 
snowplows and flangers are ready 
for duty, and detailed preparations 
are well advanced in other respects 
for keeping the road open during the 
worst that the winter may bring. By 
December 1. well in advance of any 
probable severe weather, all forces 
involved in any way will have been 
carefully organized and keved up to 
meet any situation which may arise. 


Storm Conscious 


The maintenance of way forces of 
the New Haven are snow-storm con- 
scious. With more than a half dozen 
important terminals, including New 
York and Boston, with many im- 
portant interlockings, and with more 
than 2,000 miles of lines carrying 
highly important passenger and 
freight traffic, including heavy com- 
muter business in the metropolitan 
areas of both New York and Boston, 
the personnel of the road, from ex- 
ecutive officers down to the lowest 
employees, realizes the seriousness 
of severe snow storms and accepts 





them not only as a problem that 
must be met, but as a challenge. 

In the maintenance of way depart- 
ment, which carries the heaviest re- 
sponsibility for keeping the road 
open during storms, the key to suc- 
cessful coping with winter storms is 
recognized as “preparedness”. The 
men in this department recognize 
that after the ground is frozen it is 
too late to check and correct bad 
drainage conditions, and that when 
storm warnings are issued and the 
snow begins to accumulate, it is too 
late to bring together disorganized 
forces and equipment with hope for 
any degree of success. Therefore. 
during the fall months, all of this de- 
tail is taken care of, so that when 
storms come, the full weight of man- 
power and equipment can be put into 
action without a moment’s delay. 

In this advance consideration of 
winter problems, a comprehensive 
program of equipment and forces is 
drawn up on each division, based 
upon the programs of previous win- 
ters and taking into account any 
changed circumstances or conditions. 
and a detailed check is made of all 
supplies and all classes of tools and 
equipment used in snow-fighting op- 
erations. In the programs prepared, 
which are checked in the office of the 
engineer maintenance of way, every 
important unit of equipment is given 
a specific assignment to the end that 
every vulnerable point on the road is 
protected as adequately as possible 





against the most severe conditions 
that may be anticipated. To this 
advance preparation the road attri- 
butes much of its success in coping 
with winter conditions in the past, 
especially during the last two years 
when severe storms brought to a 
standstill every form of transporta- 
tion except the railroad. 


Snowplows Ready 


The first step in preparing for 
winter storms on the New Haven be- 
gins in the spring, almost before the 
experiences of the previous winter 
are out of mind. At this time, all 
of the track-mounted units of dis- 
tinctly snow-fighting equipment on 
the road, including 12 snowplows 
and 35 flanger cars, are run into the 
mechanical department shops for 
complete examination and for such 
repairs as may be necessary to put 
them in perfect condition. As these 
units come out, they are inspected 
and test-operated by representatives 
of the maintenance of way depart- 
ment, and are then stored, ready for 
service the following winter. 

Incidentally, all of this equip- 
ment is stored under cover, out of 
the weather, on specially assigned 
tracks, and, as a precaution against 
the possibility of its being damaged 
through the handling of other cars 
or equipment on the same tracks, the 
switches of the storage tracks are 
spiked. When the snow season art- 
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rives, these spikes may be removed, 
but instructions are issued that no 
cars are to enter upon or in any way 
block access to the storage tracks. 

Through this arrangement for re- 
conditioning all of the heavy snow- 
fighting equipment during the spring 
and early summer months, there is 
no possibility of taxed conditions in 
the shops later in the year interfer- 
ing with the giving of proper atten- 
tion to the equipment and having it 
in readiness. Furthermore, doing 
this work while any defects in the 
equipment are still well in mind, and 
then storing it clean and _ fully 
greased and oiled, results in a higher 
class of repair work and a higher 
standard of general maintenance of 
the equipment as a whole. 


August Check-up 


With the heavy strictly snow-fight- 
ing equipment safely housed in good 
condition by the middle of the sum- 
mer, little further thought is given 
to winter preparation until about the 
first of August. At this time the an- 
nual check-up begins. Upon instruc- 
tions from the engineer maintenance 
of way, passed down through the di- 
vision engineers, each track super- 
visor makes a personal check of the 
snow-fighting equipment and sup- 
plies of each of his foremen to in- 
sure that at the proper time they will 
have an adequate number of service- 
able snow brooms, shovels and picks 
on hand, and a sufficient supply of 
salt and snow-burning oil to meet the 
requirements of at least the first half 
of the winter. In each case, a list 
of the requirements is forwarded to 
the division engineer, who makes 
requisition on the stores department 
for the requirements of the division, 
with the understanding that all sup- 
plies will be delivered and in their 
definitely assigned locations on the 
different territories in advance of 
any possible snowfall. 

At the time that the supply re- 
quirements are investigated, the fore- 
men are instructed to give early at- 
tention to drainage conditions about 
culverts, switches, water columns 
and all other points where quick run- 
off is essential to proper and safe 
operation through ‘the winter; the 
supervisor of work equipment is re- 
minded to check the condition of all 
maintenance of way work equipment 
used in snow removal; and the 
plumbing forces are required to 
check and test all of the oil snow- 


Opening Up Tracks on the 
Boston Division at Wey- 
mouth, Mass., After Only a 
Few Hours Heavy Snowfall 
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melting installations on the road, All 
three of these assignments are con- 
sidered of the greatest importance 
and are thoroughly complied with, 
with the knowledge that lack of at- 
tention to any one of them may cause 
serious consequences in time of 
storm. 

The supervisor of work equipment 
has no jurisdiction over the condi- 
tioning of track snowplows and 
flangers, but must have in full readi- 
ness for snow duty the 30 cranes, 4 
Jordan spreaders and 15 American 
ditchers on the road, as well as the 
tractor-mounted push plows and ro- 
tary power brooms used extensively 
in clearing sidewalks, platforms and 
driveways at stations and terminals. 

The plumbing forces are not re- 
sponsible for the installation of the 
many individually-operated snow- 
melting devices used at outlying 
points to keep switches open, but are 
held responsible for the working 
conditions of all piped oil-burning 
switch heater installations, and also 
for their continuous effective oper- 
ation during storms. That this is a 
real responsibility is seen from the 
fact that 32 important points on the 
road are protected with oil-burnning 
installations piped from central 
sources of supply, these installations 
including from 15 to as many as 50 
switches each. All of the installa- 
tions are pressure-fed from under- 
ground tanks of 3,000 to 5,000 gal. 
capacity, involving the use of auto- 
matically-operated gasoline engine 
air pumps at points where permanent 
air lines are not accessible. The con- 
dition and operation of these pumps 
is also the definite responsibility of 
the plumbing forces. 

No general meetings of foremen 
are held to discuss winter prepara- 
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tion and snow-fighting methods, but 
each supervisor is instructed to go 
over the entire situation with each 
of his foremen individually. In these 
personal talks, which the supervis- 
ory officers consider more effective 
than a general meeting because of 
the individual problems on each of 
the foremen’s territories, supplies 
and drainage are only two of the 
matters gone into carefully. The 
snow-fighting program as it pertains 
to the territory is also reviewed thor- 
oughly, not alone to adjust the as- 
signment of men where desirable in 
the light of previous experience, but 
also to be sure that the foremen 
thoroughly understand their respon- 
sibilities and those of their men 
under storm conditions. 


Review Instructions 


Recognizing that there is no time 
for discussing details after an emer- 
gency arises, this occasion is also 
taken advantage of to review with 
the foremen instructions for the 
handling of the extra snow-fighting 
forces which may be assigned to 
them, the keeping of special time 
rolls, the arrangements for feeding 
the different groups of men under 
severe storm conditions, etc. As a 
result of this preliminary check-up 
and talk with the foremen, there is 
no misunderstanding as to the sup- 
ply and force requirements of each 
foreman, what is expected of him in 
preparing for winter conditions, and 
the duties of himself and his men 
during actual storm conditions. 

While awaiting the receipt of his 
supplies, each foreman looks to the 
most vulnerable parts of his track as 
regards drainage, not overlooking 
any detail in this regard which might 
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cause operating difficulties or extra 
work during the winter months, and 
he also checks over and arranges for 
the installation of all of the individ- 
ually-operated snow-melting devices 
used outside of the piped oil-burning 
installations. When his supplies are 
received, they are stored where read- 
ily accessible, in many cases at out- 
lying points nearest the places where 
they will be used to avoid any pos- 
sible delay in getting snow removal 
work started in emergency. By De- 
cember 1, still well in advance of any 
probable snow, all of this prelimi- 
nary planning and work is out of 
the way and everything is in readi- 
ness to meet the worst that may 
come. 

The snow-fighting programs on 
the New Haven, as already stated, 
are drawn up on a division basis, 
with full responsibility for carrying 
them out resting upon the different 
division engineers. So complete and 
detailed are the programs, however, 





Railway Engineering a Maintenance 
sion engineer, track, bridge and 
building and signal supervisors, mas- 
ter mechanics, and their assistants; 
gives the essential details concerning 
each of the many track-mounted 
units of snow-fighting equipment on 
the division ; and includes a few gen- 
eral instructions to govern the ac- 
tions of employees and the operation 
of equipment during storms. 


Pilot Plows 


The pilot plows are listed only by 
number since they are attached to 
road locomotives late in the fall and 
are kept in service position until the 
end of the winter, but in the case of 
the snowplows and flangers, the pro- 
gram shows their designation num- 
ber, their location, the specific ter- 
ritory in which they are to be oper- 
ated, and the names, addresses and 
telephone numbers of their opera- 
tors. 

The second part of the division 


The Snowplow on the Boston Division 


with every man and important unit 
of equipment definitely assigned to a 
specific piece of work, that all pos- 
sibility of misunderstanding or un- 
certainty, and thus any chance of a 
breakdown or failure, is removed. 


On the New Haven Division 


Typical of the snow-fighting pro- 
grams of the different divisions is 
that set up on the New Haven di- 
vision, the largest oh the road, with 
1525 miles of main tracks, including 
the four-track, high-speed electrified 
territory between New Haven, Conn., 
and New York City. The program 
on this division is divided essentially 
in two parts. The first part lists the 
names and locations of all of the su- 
pervisory officers on the division 
who may be affected in any way by 
storm conditions, including the su- 
perintendent, assistant superintend- 
ent, trainmasters, yardmasters, divi- 


program covers the detailed organ- 
ization of track, bridge and building 
and signal department forces. Built 
up from schedules prepared by the 
individual supervisors in the light of 
their particular requirements and 
past experience, this part of the pro- 
gram includes the name, address and 
telephone number of each foreman, 
his specific duty in case of storm, 
and the assignment of his men. 
Through this second part of the pro- 
gram, therefore, copies of which are 
made available to the foremen, every 
man in the track, bridge and build- 
ing and signal departments, knows 
the assigned location to which he is 
instructed to report, without special 
orders, in case of severe storms, and 
the supervisory officers of the divi- 
sion have a birds-eye picture of just 
how the various forces will function 
at every station, terminal, interlock- 
ing plant, yard aud even outlying 
switch on the road. 
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Like most roads in snow territory, 
the New Haven must rely upon 
emergency labor to meet the de- 
mands of unusually heavy or pro- 
longed storms. In this regard also, 
it leaves no stone unturned to in- 
sure that adequate emergency labor, 
suitably clothed and equipped for 
storm duty, can be made available 
on short notice. In outlying terri- 
tory, advance arrangement is made 
by supervisors and foremen with 
men whom they know are available 
and reliable for snow removal work, 
so that these men assemble almost 
automatically for possible employ- 
ment in case of storm. In the larger 
cities and terminal areas, emergency 
labor is secured through established 
employment agencies with whom the 
road has dealt for years and which, 
being familiar with the requirements 
of the road for such labor, can fur- 
nish it in the quantity desired on 
minimum notice. 

As a matter of fact, during the ap- 
proach and development of storms, 
labor is usually on hand at these 
agencies, awaiting call. This ar- 
rangement leaves the supervisory 
officers of the road unencumbered at 
the time of storms with the problem 
of rounding up additional men, see- 
ing that they are suitably clothed, 
and the routine of paying them off, 
and with only the responsibility of 
fitting them into already experienced 
snow-fighting organizations and see- 
ing that they produce effective work. 


Feeding the Men 


Even arrangements for the feed- 
ing of the men on prolonged snow- 
storm duty is not overlooked in the 
advance preparations. Where com- 
pany dining car department service 
is available as at certain stations, ar- 
rangements can be made on short 
notice to provide coffee and substan- 
tial food for almost any number of 
men, the food being either taken out 
to the men while at work, or served 
in camp cars or other suitable quar- 
ters. 

As a matter of fact, the camp din- 
ing cars of the maintenance of way 
department are located for the win- 
ter at all of the more important 
points on the line, many together 
with two or more bunk cars, to meet 
such an emergency. Where pre- 
pared food is not readily accessible 
to the cars, coffee and certain canned 
staple foods are housed in the cars 
continually in order to minimize pro- 
visioning after an emergency arises. 
At other points along the line where 
it is not feasible to locate company 
eating facilities, advance arrange- 
ment is made with nearby restau- 

(Continued on page 655) 
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THE tamping pick came into use 
when crushed stone began to be em- 
ployed as a material for ballast about 
70 years ago, while the clay pick is 
older than the railways, having been 
adapted by them for roadway main- 
tenance early in their history. Both of 
these tools are relatively simple and 
are necessary units of the tool equip- 
ment of every track gang. 

In the beginning the tamping pick 
was characterized by a wide diversity 
of designs with respect to almost 
every feature and dimension, includ- 
ing length and weight, the curve or 
anchor, the shape and dimensions of 
the tamping head, the point and the 
method of attaching the handle. On 
the other hand, there has never been 
such a diversity of designs for the 
clay pick, this tool having been more 
or less conventionalized from the be- 
ginning of its use by the railways. 

In the earliest designs for both 
tools, the handle was fastened to the 
tool between two ribs or lugs by 
means of bolts or rivets, and this de- 
sign persisted for many years after 
eyes came into general use. When 
eyes were introduced, a great mul- 
tiplicity of designs sprang up at once, 
many of which were so unsatisfac- 
tory that changes in design were fre- 
quent, with the result that an indi- 
vidual gang sometimes required sev- 
eral styles of handles for the tamp- 
ing and clay picks it was using. 

_ Other features of design for tamp- 
ing picks have been subject to similar 


This is the eleventh article of a 
series which began in the No- 
vember issue, dealing with the 
number and diversity of designs 
for track materials and tools. In 
these articles the general prob- 
lems of standardization have 
been presented, together with a 
discussion in detail of the effect 
of this multiplicity of designs for 
specific materials and tools, in- 
cluding rail, track wrenches, tie 
plates, lining, tamping and claw 
bars, rail joints, adzes, bolts and 
nuts, spike mauls, sledges and 
chisels, and track spikes, in the 
order named. In the next or final 
article, the information which has 
been presented will be summa- 
rized and solutions for the prob- 
lems inherent in the present mul- 
tiplicity of designs discussed. 





changes. This is especially true with 
respect to the shape and dimensions 
of the tamping head. Some roads 
prefer a wide blade, others a narrow 
one ; some want a thick blade, where- 
as others desire a relatively thin one; 
and there is equal diversity of opin- 
ion with respect to the length and 
outline of the tamping head. 

Much ‘of the confusion with re- 
spect to the design of tamping picks 
has been eliminated in recent years, 
since the number of designs has been 
greatly reduced and changes in design 
are not being made so frequently. 
Similarly the relatively less numerous 
variations in design of clay picks have 
largely been composed. Oddly, al- 
though the designs for the eye have 
been numerous and diverse, this fea- 
ture has now been reduced to prac- 
tically a single design, identical in 
both tools, since all but three roads 
accept the A.R.E.A. design for the 
eye. 

As a result of this trend, two de- 
signs of tamping picks, including that 


of the A.R.E.A., and the A.R.E.A. 
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Clay and Tamping Picks— 


Can They Be 
Standardized? 





design for the clay pick account for 
approximately 85 per cent of the to- 
tal production of these tools today. 
This statement must be modified as 
regards the tamping pick, to the ex- 
tent that a few roads which accept 
the A.R.E.A. design in other respects 
demand different tamping heads. The 
remaining 15 per cent of the produc- 
tion of clay picks represents special 
designs for those roads, 10 or 12 in 
number, which do not accept the A. 
R.E.A. designs. Likewise, 12 to 14 
special designs of tamping picks, in- 
cluding 8 designs for the tamping 
head, make up the remaining 15. per 
cent of the demand for that tool. 


Advance Stocks 


A manufacturer can safely make 
up stocks of the two designs of tamp- 
ing picks and of the single design of 
clay pick which represents the 85 per 
cent of his production of these tools. 
He is not in position, however, to 
stock in advance the remaining 15 per 
cent, representing the special designs, 
since any one of them may be changed 
without notice. Likewise, he is un- 
able to make up advance stocks for 
those roads which accept the general 
features of the A.R.E.A. design for 
tamping picks, but demand tamping 
heads of their own design, for he has 
learned from experience that when a 
road changes its design it is extremely 
reluctant to accept tools of the former 
design, and usually refuses to do so, 





654 


although it may have been using this 
design for years. 

As an example, a road changed its 
design for tamping picks preliminary 
to an extensive ballasting program, 
but failed to notify the manufactur- 
ers that it had done so. During the 
first two years and well into the third 
year of the ballasting operation sev- 
eral manufacturers filled large orders 
for tamping picks with tools of the 
older design. Finally, when the order 
for the last lot of the tools intended 
for their work was filled, it was dis- 
covered that the picks did not con- 
form to the latest design and they 
were returned to the manufacturer. 

In vain he protested that he had 
been given no notice of the change 
in design, that the road had been 
accepting the same picks for more 
than two years since the design was 
changed and that the order under 
which this lot had been made referred 
specifically by drawing number and 
date to the old design. It was of no 
avail, for the road steadfastly refused 
to accept the tools. The result was 
that the manufacturer was left with 
several dozen unsalable picks on his 
hands, which he still has. In addi- 
tion, he was compelled to dress a new 
set of dies to fill the order. 


Die Costs 


In common with other tools, dies 
for tamping and clay picks present 
a problem for the manufacturer, al- 
though this is not so aggravated here 
as with some of the tools that have al- 
ready been discussed in this series of 
articles, owing to the large percent- 
age of the production in so limited a 
number: of designs. Drop forging 
dies for tamping and clay picks cost 
$300, including the punches and dies 
for the eyes. The cost of changing 
the shaping dies in the machines is 
$6 to $7.50. Dies for press forg- 
ings are more expensive, for the eye- 
forming set alone costs $300, while 
the shaping dies for tamping picks 
cost $250, and for clay picks $85. The 
cost of changing the press dies is $30, 
while the cost of changing the eye- 
forming set is the same, $14, for both 
processes. 

In the drop-forging process, after 
the eye has been formed, the ends of 
the picks are forged on open dies, 
which allows a certain amount of lati- 
tude in shaping the pick to different 
dimensions, so that where the dif- 
ferences in design are slight, a single 
die can sometimes be used for more 
than one design. In general, how- 
ever, any difference in the shape or 
dimensions of the tamping head re- 
quires a separate die. In making 


press forgings, the eye is formed 
first, after which the two ends are 
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shaped on dies, different dies being 
required for every change in design. 

It should be understood that the 
foregoing figures represent only the 
actual labor cost of changing the dies 
when a different design of pick is to 
be made. They do not include any 
allowance for loss of production time 
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orders can be filled directly from 
stock. On the other hand, the cost 
per tool for shipping and accounting 
is somewhat higher than for large 
orders. In contrast, if the order is 
for special tools that must be made 
after it is received, the cost for chang- 
ing dies and the incidental loss of 











Three Designs of Tamping Head 


A 26 241% 25 2314 
B 13 12 12% 1158 
C 13 12% 124% 1158 
D 3 3 2% 4 
E 3 2% 27% 
F 2% 2% 23% 
G 1% 13% 1% 
H 3% 3% 3% 
I 234 234 234 
I 2 2 2 2 
Kk 1 7% 1 

i 5 3 3 3 
M 34 58 34 34 
N 58 1% mS % 
O 134 134 seas 
P 2% 234 23% 
R1 31 381% 283 
R224 4574 

R3 1 M% 

R4 29% 134 

R5 1 1 : 

S 4% ae * aegtiex : 4 
“ae 7 Ge cee. sande 
U 1 Ba. | ee 1 

V 134 134 1% 134 


25 25 24 2434 25 
12% 1134 12 1234 124% 
1234 13% 2 12 124% 
2% 33% 23% 33 2% 
23% 27% 23% 2% 
27% 258 2% 
1 3% 1% 1% 1% 1% 
1. roe 3% 3% 3% 
234 27% 2% 2% 2% 
2 2 2 fi 2 
1 3% 8 1 1 1 
3 3% 3 3 3 
58 % 34 +8 1% 
% 5% ees y 
1% 1 1 
24% 2¢ 234 34 2% 
= ab 30 
6 ¥8 4. ¥ 
S) 3% 6 434 6% 
a 58 34 BK % 
13% 17% 134 134 1% 


Variations in Nine Designs of Tamping Picks—AlIl Dimensions in Inches 


of the machines or for the slowing 
down of other shop operations, the 
tempo of which depends on the con- 
tinuous operation of the forging ma- 
chines. Not unfrequently these losses 
are greater than the actual labor cost 
involved in making the change. 
Since so large a proportion of the 
total production is in accordance with 
the single design for clay picks and 
the two designs for tamping picks, 
small orders do not constitute so 
much of a problem as they do with 
some other tools, for most of the 





production may amount to more than 
the price of the tools. 

With picks, as with other tools, 
when a design is changed, the old dies 
become obsolete, but a manufacturer 
cannot discard them, for he is never 
certain that the road will not again 
order the old design. As an illus- 
tration of this and of the difficulties 
manufacturers often encounter in 
filling orders for tools, a road recent- 
ly ordered six picks of a design that 
was 30 years old, and of which the 
manufacturer had not made picks for 
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more than 15 years. This design was 
a special one which required a com- 
plete set of special dies, which the 
manufacturer still had on hand. 

It was found that the finishing dies 
for the eye had become slightly cor- 
roded and in dressing them the depth 
of each was increased by 1/32 in. 
As a result, the overall measurement 
across the eye was 1/16 in. greater 
than the design called for. When the 
inspector examined them, he refused 
to accept them, despite the fact that 
the tools balanced perfectly and ev- 
ery other dimension was within the 
tolerance. To avoid making new 
dies, the manufacturer ground off the 
excess metal, but by doing so lost 
money on the transaction. 

Tamping picks and clay picks are 
tools for which the specifications are 
relatively simple. Some roads specify 
open-hearth steel, others prefer alloy 
steel but leave the chemistry up to 
the manufacturer, while a few specify 
the chemical composition. All roads, 
however, specify a Brinell hardness, 
generally ranging from 400 to 500, 
at a point between 1 and 2 in. from 
each end of the tool. 


Standardization? 


In view of the reduction already 
made in the designs for tamping and 
clay picks, it would appear pertinent 
to inquire whether there is any rea- 
son why these tools cannot now be 
completely standardized. Since only 
three roads have not accepted the 
A.R.E.A. design for the eye, which 
is the same in both picks, there seems 
to be no apparent reason why these 
roads should not also accept it. Again, 
since there are no fundamental dif- 
ferences in the remaining features of 
the few special designs for clay picks 
and the A.R.E.A. design, and since 
such differences as do occur do not 
affect the utility of the tool, it is not 
clear why the A.R.E.A. design is not 
acceptable to the 10 or 12 roads which 
still insist on their own designs. 

When we consider the tamping pick 
we find a somewhat different situa- 
tion. There always has been a deep- 
seated preference for thick or thin 
and wide or narrow tamping heads, 
and it is quite likely that this prefer- 
ence will persist despite all efforts to 
the contrary. Furthermore, not a few 
maintenance officers are convinced 
that different kinds of ballast require 
different tamping heads. In_ fact, 
there are some kinds of ballast in use 
in which it is said that the A.R.E.A. 
tamping head is a complete failure. 
For these reasons, it is unlikely that 
a single design of tamping head will 
ever gain universal acceptance; yet 
it is not apparent that nine designs 
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are necessary. From a study of these 
designs it appears that they could be 
reduced to possibly three, or at most, 
four and still retain all of the funda- 
mental features of both the A.R.E.A. 
design and the eight special designs 
now demanded. 

So far as the point of the tamping 
pick is concerned, it might be neces- 
sary to have two, or possibly three, 
designs to insure that tools with dif- 
ferent tamping heads will have the 
proper balance, since a properly bal- 
anced tool is a matter of prime im- 
portance to the user. These varia- 
tions would not increase the number 
of designs, since they would repre- 
sent a real reduction from the 15 
designs that are now being made. 


Will They Accept? 


Will the roads be willing to accept 
rigid standards for these tools? As 
has been shown, the number of de- 
signs for clay picks is small and the 
differences in these designs are of 
minor importance. Since these dif- 
ferences do not affect the utility of 
the tool, there should be no serious 
obstacle to its complete standardiza- 
tion, particularly since the conditions 
under which it is used are practically 
the same in every section of the 
country. 

However, in view of the different 
conditions affecting the use of tamp- 
ing picks, it is doubtful whether a sin- 
gle design for this tool is sufficient 
and whether, if it is insisted on, the 
roads will be willing to accept it. On 
the other hand, there is still room for 
a considerable reduction in the num- 
ber of designs demanded by the rela- 
tively few roads that still insist on 
their own special designs. 

Is rigid standardization necessary 
for economy? In view of the fact 
that all but a few of the roads have 
accepted the A.R.E.A. design for clay 
picks and that the remaining designs 
differ from it only in inconsequential 
details, it appears that complete 
standardization of this tool is the logi- 
cal means whereby maximum econ- 
omy in its production can be ob- 
tained. 

Standardization of tamping picks 
has not been so nearly achieved, al- 
though the number of designs is 
about the same as for clay picks, ow- 
ing to preferences with respect to the 
tamping head. If the present designs 
can be reduced in the manner out- 
lined, the manufacturer will be able 
to effect the same economy in produc- 
tion that would be possible by con- 
centrating on a single design. At the 
same time, if these designs are chosen 
with due regard to retaining all of the 
fundamental features of those they 
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replace, thus providing a suitable se- 
lection to meet the diverse needs, or 
preferences, of the individual roads, 
the new designs will more readily 
gain universal acceptance. 





Preparing for 


Snow Storms 
(Continued from page 652) 


rants to provide for the emergency 
requirements of the men. 

In spite of all of this advance 
preparation to meet winter storms, 
the New Haven never aims to let a 
storm break on it unexpectedly. Fur- 
thermore, system and division offi- 
cers spread or allay alarm as promt- 
ly as information is developed, to 
give the field forces as clear a pic- 
ture as possible of what may be ex- 
pected. 

Through daily weather reports, 
the movement of every storm area 
in the eastern half of the country is 
watched. Whenever snow begins to 
fall, and sometimes in advance of it, 
check is made directly with the local 
weather bureaus and with the bureau 
at Newark airport, New Jersey, to 
find out what may be expected. 
Furthermore, through arrangements 
with the maintenance of way depart- 
ment of the Pennsylvania railroad, 
the office of the engineer mainte- 
nance of way keeps advised of storm 
conditions over the Eastern lines of 
this road, which lie in the general 
path of most of the severe snow 
storms which affect New England. 
At the same time, the sections of its 
own lines remote from the general 
offices are alert to phone in any ad- 
vance storm warnings, so that at the 
earliest possible moment the snow- 
fighting forces of the entire road can 
be put on their guard. If a storm 
actually develops, day or night, and 
gives any indication of a sizable 
snowfall, the snow-fighting organi- 
zation takes form automatically, with 
every man at his assigned point, 
carrying out his assigned duty. 

This latter fact is of particular 
importance in the New Haven’s 
plan of action against snow storms. 
While it recognizes that good judg- 
ment must be used in determining 
when the snow-fighting organization 
should go into operation, bearing in 
mind the added cost which may be 
involved, it knows from experience 
that the cheapest and most effective 
way to cope with a severe storm, 
and the only successful way in many 
instances, is to keep abreast of the 
snowfall, which may not be possi- 
ble if initial action is delayed for 
any reason. 
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Frisco Combines 


Joint-Bar with Rail-End Welding 


BELIEVING that the welding of the 
rail ends comprises, in itself, only half 
of the corrective measure necessary 
to restore the riding condition of bat- 
tered joints, the St. Louis-San Fran- 
cisco has added thereto, as an essen- 
tial step, the building up of the joint 
bars by oxy-acetylene welding to give 
to the rebuilt rail ends the support 
necessary to maintain them in proper 
position. Furthermore, it has devel- 
oped an organization which so co- 
ordinates these operations as to pro- 
vide a rail-end condition approaching 
that of new track in its excellence, at 
a very moderate expenditure. 


Started in 1934 


The work now being done is the 
result of an increasing interest in rail 
and angle-bar reclamation, which was 
started in a small way as recently as 
March, 1934. While some welding 
had been done previously by several 
divisions, the first out-of-face welding 
which included the building up of the 
angle bars, was undertaken on 25 
miles of 90-lb. rail between Sapulpa, 
Okla., and Tulsa. This was followed 
by 10 miles between Monett, Mo., and 
Pierce City, also on 90-rail. 

Finding the results highly satisfac- 
tory, a larger program was outlined 
which, as now planned, will eventually 
include all main line rail on the system, 
with battered ends or worn joint fas- 
tenings. As the work has progressed, 
the gang organization and methods 
have been revised from time to time, 
not only to provide a balanced opera- 
tion which would eliminate lost mo- 
tion, but also to improve the technic 
of welding to insure the best grade 
of work of which well-trained weld- 
ing operators are capable. 


Among the projects now under way 
is the rebuilding of the rail ends and 
the angle bars on approximately 100 
miles of 90-Ib. A.S.C.E. rail between, 
Oklahoma City, Okla., and Sapulpa. 
This rail was laid at various times 
between 1918 and 1924, and was thus 
from 10 to 16 years old when the work 
of reconditioning was started late in 
1934. 

As the line is a very busy one, the 
rail ends were quite heavily battered 
and the angle bars were considerably 
worn. In fact, it is probable that in 
normal times a large part of this rail 
would have already been replaced with 
new rail because of the condition at 
the joints. 

On this work, the welding crew 
consists of 12 men, including the fore- 
man, and is assisted by a section gang 
of 12 men and a foreman. The weld- 
ing foreman is in charge of the entire 
operation, the section foremen work- 
ing under him while the welding gang 
is on their respective sections. Under 
an arrangement with the Oxweld 
Railroad Service Company, a welding 
instructor is provided who trains the 
welders, and assists in the supervision 
of the work. The instructor indicates 
the amount of rail-end welding re- 
quired at each joint and constantly 
checks the accuracy of both the com- 
pleted rail-end welding and the re- 
conditioning of the joints. 


Joints Rebuilt 


Essentially, the work of this gang 
consists of building up the battered 
rail ends and of rebuilding the worn 
angle bars, compensating for wear on 
the fishing surfaces of the rail as well 
as on the bars themselves. In this 
connection, experience has shown that 


A Typical Joint on 
the Frisco that Has 
Been Reconditioned 
by Building Up Both 
the Rail Ends and 
the Joint Bars 


Starting in a small way, more as 
an experiment than as a definite 
policy, the St. Louis-San Francisco 
has developed an extensive pro- 
gram of rail and joint reclamation 
by oxy-acetylene welding, which 
will eventually include all bat- 
tered rail and worn angle bars in 
the main tracks. The illustrations 
show the sequence of the various 
synchronized operations which 
have been developed on this road. 





the wear on the fishing surfaces of the 
bars and rail corresponds quite closely 
with the batter on the rail ends. In 
other words, heavy rail batter is nor- 
mally accompanied by corresponding- 
ly heavy wear on the angle bars. 

In general, it has been found that 
the wear on the underside of the rail 
head is less than that on the top of the 
bar. On the average, 40 per cent of 
the total wear under the head occurs 
on the rail and 60 per cent on the bar. 
As arule, the wear on the base fishing 
contacts is so slight that it can be 
neglected if the top of the bar is built 
up to insure a good wedging fit. 
Again, it has been found that the 
wear is relatively uniform on conse- 
cutive joints, although it may vary 
widely on one section of track as com- 
pared with another, the amount of 
wear being influenced by track con- 
ditions and the age of the rail. 

The most interesting feature of the 
Frisco’s welding program is the pro- 
cedure adopted for reconditioning the 
angle bars, which are all rebuilt in a 
central field-welding yard. This yard 
is moved from time to time as the 
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work progresses and, if practicable, is 
located on or adjacent to a siding, at 
intervals of approximately five miles, 
thus making the maximum haul about 
2% miles, in handling both the old 
and the reconditioned bars. 


Procedure 


When the gang starts work, it is 
supplied with 300 pairs of new joint 
bars which are used to replace an 
equal number of old bars. The latter 
are then reconditioned and returned 
to service, releasing another lot which 
are in turn reconditioned, this opera- 
tion being repeated indefinitely. All 
bars are returned to service imme- 
diately after being rebuilt, except 
those that are rejected as unservice- 
able by reason of cracks, worn bolt 
holes or other defects which cannot 
be corrected. On the average, less 
than three per cent of the bars are 
rejected as unserviceable. The de- 
ficiency created by these rejections is 
made up from time to time with new 
bars, so that a revolving supply of 
about 300 joint bars is always on hand. 
In the work under discussion, all of 
the joints were of the Continuous 
type. 

The first step in the program con- 
sists in the replacement of the joints 
in track with others which have been 
rebuilt. This is done by a part of the 
section gang which, in the order of 
the work they do, consists of 1 man 
pulling slot spikes at the joints, 1 man 
squaring up nuts and assisting the 
bolt cutter, 1 torchman cutting off 
nuts, 2 men removing the joint bars, 
1 man applying rust preventive to the 





A Welder Building up a Bar on a Jig 
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fishing surfaces of the rail back of the 
joints, 2 men applying new or recon- 
ditioned joint bars, 2 men tightening 
bolts, 1 man full spiking and 1 sec- 
tion foreman. 

All nuts are cut off with a cutting 
blowpipe; cutting gases are supplied 
from cylinders carried on a small 
dolly running on the rail, the nuts 
being cut off at the rate of four in 50 
sec. “When, applying the recondi- 
tioned joint bars, new bolts and spring 
washers are used, the bolts being 
dipped in Texaco Crater compound, 
and the inside of the bars being 
swabbed with Texas No. 45 road oil, 
to act as a rust preventive. 

At the time the joint bars are 
changed, the gang corrects inequali- 
ties in expansion. After the angle 


bars have been applied, this advance 
gang also picks up and tamps all 


Applying the Bridge Straight Edge to 
Check the Height of Weld 


joints, to insure that the true batter 
will be indicated to the welding gang. 
It has been found that by putting the 
reconditioned bars on in advance of 
the welding and then surfacing the 
joints, the apparent batter is reduced 
by about 50 per cent. Furthermore, 
when the gang quits at night every 
joint is full bolted and spiked, all 
scrap picked up, and all work back of 
the welding gang is completed. After 
the entire operation on the section is 
completed, the section gang works 
over the track, oiling the outside sur- 
faces of the joints, and gives the bolts 
a final tightening. 

Immediately following the appli- 
cation of the reconditioned joints and 
the surfacing, the welding instructor 
or, in his absence, the welding fore- 
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The Bars Are Finished by Grinding 


man, measures the length of the weld 
required at each joint by means of a 
straight edge. The limits of each 
weld are marked on the side of the 
rail head and the linear inches of weld 
are indicated on the joint bar, crayon 
being used for both purposes. In the 
meantime, gas cylinders have been 
set up on the shoulder of the roadbed 
at intervals of 10 joints, so connected 
that gas is drawn simultaneously 
from one oxygen and two acetylene 
cylinders. By reason of this spacing, 
a welder is able to build up five joints 
on each side of the group of cylinders 
to which he is assigned, and when he 
has completed this allotment of joints, 
he moves ahead and works from an- 
other set of cylinders that have been 
placed in readiness. 


Rail-Welding Gang 


Three welders and one helper com- 
prise the rail-welding gang, which 
works under a slow order of 10 miles 
an hour with flag protection, but does 
not stop trains. As the work is or- 
ganized, the welders are able to work 
continuously except for the time re- 
quired to move from joint to joint 
and to allow trains and motor cars to 

ass. 

The helper handles the gas hose for 
the three welders, makes all connec- 
tions to the gas cylinders and un- 
couples them when they are to be 
moved, keeps a record of the linear 
inches of welding completed each day 
by each of the welders and watches 
for trains, motor cars, etc. Because 
they are able to work with so little 
interruption, the welders are able to 
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complete approximately 1 in. of fin- 
ished weld per minute. In fact, the 
average per man on this job over a 
long period has been 425 linear inches 
for an 8-hr. shift. No special heat 
treatment is given to the rail ends as 
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When the bars are removed from 
the track, they are loaded and brought 
to the central bar-welding point with 
the motor car. Here they are sorted 
by the three section men who are as- 
signed to the motor car, broken and 





Cutting Bolts with an Oxy-Acetylene Torch 


the finished work has a hardness of 
350 to 390 on the Brinell scale. 

To facilitate the foregoing opera- 
tions, three men from the section gang, 
equipped with a motor car, bring the 
full gas cylinders from the nearest 
station and set them up at the point 
of use and move them to the follow- 
ing set ups. These men also load and 
transport all of the old joint bars to 
the central welding yard and bring out 
and distribute for installation the new 
or reconditioned bars. 


Grinding 


Following the rail-end welders, one 
large Nordberg surface grinder and 
one smaller cross grinder of the same 
make have been provided to complete 
the third and final step in the rail- 
welding operation—that of grinding 
the welded surface and of slotting the 
joint. 

It is common practice in rail-end 
welding to maintain the rail gap at all 
times, and on most roads the require- 
ments in this respect are rigid. The 
Frisco finds that by allowing the weld- 
ers to bridge this gap with the applied 
metal, considerable time can be saved, 
and it has experienced no detrimental 
results by reason of metal flowing be- 
tween the rail ends or from other 
causes, 

Accordingly, the surface grinding 
is completed before the bridge is 
broken, a straight edge being used 
frequently to insure accuracy of sur- 
face. The cross grinder is then 
brought into play to break the bridge 
and bevel the rail ends to a depth of 
1% in. The grinding crew consists 
of 1 grinder and 2 helpers and is able 
to complete 250 joints a day. 








Taking off the old Joint Bars 


defective bars being thrown out. As 
soon as the sorting is finished, the re- 
jected bars are loaded into a scrap 
car which is included in the equipment 
of the outfit. 

In addition to this inspection, the 
bar welders’ helper inspects the bars 
critically as he places them on the 
welding jigs, throwing out any defec- 
tive bars that may have been missed 
during the first sorting. Finally, the 
welder also watches for flaws which 
may have escaped detection during 
the previous inspections. 


Bent Bars 


In the reclamation of the bars, 
those that are slightly bent are not 
discarded unless they contain other 
defects which cannot be remedied, the 
procedure being to straighten them, 
building them up to full section by 
applying such additional metal as may 
be necessary to compensate for that 
worn from the fishing surface of the 
rail. 

In actual practice, the meta] is added 
at the center of the bar to a depth 
of from 0.05 to 0.08 in., the film of 


new metal tapering each way from the 
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center. The length of the weld ranges 
from 6 to 11 in., depending on the 
amount of wear of the bar. 

After the section men have com- 
pleted the sorting of the bars, they 
are turned over to the welders. As 
they are required, the welders’ helper 
places them on jigs, which are made 
up of short unworn rails of the same 
section as that in the track. The head 
of the rail on the jig is cut away so 
that only about an inch at each end of 
the bar is in contact with the fishing 
surface of the head. 


Securely Clamped 


Slotted bolts and wedge keys are 
employed to hold the bars, which are 
applied in pairs, in place against the 
rail. This arrangement permits the 
bars to be put on and taken off of the 
jig very quickly and avoids the diff- 
culty of working with hot bolts. The 
bars can be clamped very tightly by 
this method; in fact, if a bar is bent, 
it can be locked so rigidly that it will 
straighten when the heat of the blow- 
pipe is applied. 

Each of the four welders who are 
assigned to the bar-welding gang 
works on four jigs moving from one 
to the other as he completes the bars 
on any jig. One of the principal du- 
ties of the helper is to remove the 
welded bars from the jigs and replace 
them with unwelded bars. When be- 
ginning work on any bar, the welder 
first builds up the center to the re- 
quired height, checking it with a 
bridge straight edge. He then starts 





Replacing the Worn Bars with Rebuilt Bars 


at one end of the section that is to be 
built up and works back toward the 
center, repeating this for the other 
end. 

The welder builds the bars a little 
full and as soon as the welding is com- 
pleted, the helper removes them from 
the jig and takes them to a motor- 
driven grinding machine, where the 
sixth member of this gang grinds off 
the inequalities to produce a smooth 
even surface. This latter operation 
assures a better contact with the un- 
derside of the rail head than can be 
obtained without grinding, while the 
welders are not required to do so 
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highly finished a job as would other- 
wise be necessary and, as a corollary, 
the cost of grinding is less than that 
of doing the more accurate job of 
welding that would be necessary. 


Checked Constantly 


As with the rail-end work, the bar 
welding is checked constantly, first by 
the section foreman who applies the 
reconditioned bars, and who advises 
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Rail-End Welders at Work, with one Helper 


the welding foreman at once of any 
inaccuracy of fit. The welding fore- 
man also makes a check of the work 
of each of the welders at least twice 
a day. Finally, the work of this unit 
is under constant observation by the 
welding instructor, who is responsi- 
ble for the quality and accuracy of the 
work. 

Between Oklahoma City and Sa- 
pulpa, the joints are of low-carbon 
steel and are not heat treated, al- 
though some of those applied later in 
replacement are heat treated. When 
working on heat-treated bars, the 
welder uses his blowpipe to warm, 
not heat, them from top to bottom. 
This is done because experience has 
shown that bars warmed in this man- 
ner are normalized. 


Rate of Welding 


It has been found expedient to train 
the welders to do both rail-end work 
and rail-joint reconditioning, and they 
are moved from one task to the other 
as required. On the average, a welder 
will build up 50 pairs of joints a day 
and does not vary widely from this 
average. 

However, on the other hand, the 
number of rail ends that can be com- 
pleted in a day varies almost directly 
with the length of the individual 
welds, since the linear inches pro- 
duced by each welder remains almost 
constant. It is for this reason that a 
certain amount of shifting of men 
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from one class of work to the other 
has been necessary. 

In general, the welding foreman 
works in the central yard as one of 
four welders engaged in joint-bar 
reclamation. While he devotes the 
largest part of his time to this phase 
of the work, it is not his only activity, 
for he supervises the entire operation, 
going over the work of the other units 
at least twice daily, to check the rail- 
end work, the fit of the joints as they 
are being applied, the surfacing of the 
joints and the progress that is being 
made by each unit in the organization. 
Taking the work as a whole, welding 
is completed at the rate of about 10 
miles a month, including all delays 
from weather and other causes. 


Well Organized 


Recognizing that in a project in- 
volving a number of interdependent 
operations, the efficiency with which 
it can be carried out depends in large 
measure on the completeness with 


An 1I1-in. Weld Made in 534 Min. The 
White Marks Indicate the Limits of the 
Weld and the Figures on the tag Bar, 
Its Length. Note the Metal Bridge Across 
the Rail Gap, and the Smoothness of Weld. 
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will advance at about the same rate, 
but also to synchronize the work of 
the several units in order to minimize 
the possibility of lost motion, not only 
within the unit itself but with relation 
to the work of the other units. By 
constant attention to this feature of 
the work and by quickly transferring 
men from the bar welding to the rail- 
end welding when this becomes neces- 
sary, lost motion has practically been 
eliminated and all units go forward 
with clock-like regularity. 


Output Increased 


Careful attention to this feature of 
the work has resulted in a consider- 
able increase in the total day-by-day 
output of the gang, as compared with 
that at the beginning, with a corre- 
sponding reduction in unit cost. The 
improvement in the riding qualities 
of the track are very marked and on 
those sections that have been com- 
pleted maintenance costs have been 
definitely reduced. Not the least of 
the benefits, however, is that this rail, 
which according to all previous stand- 
ards should have been renewed long 
before the welding was started on 
the district, has had its service life 
extended for an indeterminate period. 
Present plans contemplate that when 
this gang completes the work between 
Oklahoma City and Sapulpa, it will 
continue from Sapulpa to Denison, 
Tex., approximately 200 miles. 

This work is being carried out un- 
der the general direction of F. H. 
Shaffer, general manager, and under 
the supervision of E. L. Brand, divi- 
sion engineer. The roadmasters are 
in direct charge while the gang is on 





The Grinding of the Joints Is the Final Operation 


which the work of each unit is bal- 
anced with the remainder, officers of 
the Frisco and of the Oxweld Rail- 
road Service Company have made 
special effort not only to balance the 
gang organization so that each unit 


their districts. L. C. Ryan, general 
welding supervisor, is directing the 
work for the Oxweld Railroad Serv- 
ice Company, and S. P. Donegan is 
welding instructor, supervising the 
field operation. 












WITH a keener appreciation of their 
responsibilities, a rekindled enthusi- 
asm in their work and an expanded 
knowledge of current developments 
in the diversified fields of their em- 
ployment, the 175 railway officers who 
attended the forty-second annual con- 
vention of the American Railway 
Bridge and Building Association were 
amply repaid for the time spent at the 
six busy sessions that were held on 
October 15, 16 and 17. The conven- 
tion took place at the Hotel Stevens, 
Chicago, under an arrangement that 
provided commodious space for an 
exhibit by the Bridge and Building 
Supply Men’s Association on a floor 
immediately above the convention 
hall, so that railway officers in at- 
tendance were afforded every facility 
for a thorough study of the excellent 
displays of materials and equipment 
pertaining to the maintenance and 
construction of bridges, buildings, 
water supply equipment and other 
railway service facilities. 


A Full Program 


The convention program was a full 
one, embracing seven committee re- 
ports, five technical papers and an 
address by G. D. Brooke, operating 
vice-president of the Chesapeake & 
Ohio and the New York, Chicago & 
St. Louis, at a luncheon meeting; in 
addition to an address of welcome by 
Harry G. Taylor, chairman of the 
Western Association of Railway Ex- 
ecutives, and salutations from R. H. 
Ford and Armstrong Chinn, presi- 
dents, respectively, of the American 
Railway Enginering Association and 
the Roadmasters and Maintenance of 
Way Association, who were intro- 
duced in turn at the opening session 
by President H. I. Benjamin, vice- 





chairman, System Insurance commit- 
tee, Southern Pacific, San Francisco, 
Cal. 

The committee reports, which are 
reproduced substantially in full in the 
following pages, together with sum- 
maries of the spirited discussions that 
followed their presentation, related 





Bridge and Building Association 
Officers 1934-1935 


H. I. Benjamin, President, Vice-Chair- 
man, System Insurance Committee, S.P., 
San Francisco, Cal. 

T. H. Strate, First Vice-President, Di- 
vision Engineer, C.M.St.P. & P., Chicago. 

E. C. Neville, Second Vice-President, 
Bridge & Building Master, C.N.R., Tor- 
onto, Ont. 

A. B. Scowden, Third Vice-President, 
General Bridge Inspector, B. & O., Cin- 
cinnati, Ohio. 

W. R. Roof, Fourth Vice-President, 
Bridge Engineer, C.G.W., Chicago. 

C. A. Lichty, Secretary-Treasurer, Chi- 
cago. 

Executive Committee 


, (Terms Expire October, 1935) 

C. M. Burpee, Research Engineer, D. & 
H., Albany, N.Y. 

W. A. Batey, Bridge Inspector, U.P., 
Omaha, Neb. 

L. C. Smith, Supervisor Bridges & Build- 
ings, Indiana Harbor Belt, Hammond, Ind. 
(Terms Expire October, 1936) 

C. A. J. Richards, Master Carpenter, 
Pennsylvania, Chicaga, 

A. L. McCloy, Supervisor Bridges & 
Buildings, P.M., Saginaw, Mich. 

R. P. Luck, Assistant Engineer, C. & 
N.W., Chicago. 

C. S. Heritage, Past President, Bridge 
Engineer, K.C.S., Kansas City, Mo. 





without exception, to current prob- 
lems and recent developments pertain- 
ing to the duties and responsibilities 
of railway bridge and building off- 
cers. This was true also of four of 
the papers presented at the conven- 
tion, the subjects and their authors 
being as follows: Recent Develop- 
ment in the Application of Welding to 
Railway Bridges, by A. R. Wilson 
engineer of bridges and buildings, 
Eastern Region, Penna., Philadelphia, 


Bridge and Building|O 


Discuss Problem; of 


Pa.; Trends in Bridge Design, Erec- 
tion and Maintenance, by C. Earl 
Webb, division engineer, American 
Bridge Company, Chicago; How to 
Make Pile Bridges Last Longer, by 
I. L. Simmons, bridge engineer, Rock 
Island Lines, Chicago; and the In- 
stallation and Maintenance of Rail- 
road Track Scales, by C. R. Letzkus, 
senior engineer inspector, Bureau of 
Standards, United States Depart- 
ment of Commerce. These papers 
will be published in later issues. 

Of a more general nature was a 
paper prepared by George W. Rear, 
engineer of bridges, Southern Pacific 
System, San Francisco, Cal., and read 
in his absence by President Benjamin, 
on the San Francisco-Oakland Bay 
Bridge and the Golden Gate bridge; 
two highway structures of such ex- 
traordinary proportions that Mr. 
Rear’s descriptions of their more 
spectacular features proved of  in- 
tense interest to the railway men 
present. The former, a double-deck 
structure, consists of twin suspension 
spans connecting San Francisco with 
Yerba Buena Island, and a cantilever 
span 1,400 ft. long, with through- 
truss and deck-truss approaches, span- 
ning between Yerba Buena Island 
and Oakland. The Golden Gate 
structure, which will span the en- 
trance to San Francisco Bay, is a 
suspension bridge with a span of 4,200 
ft. center to center of the supporting 
towers, the longest in the world. 

At the concluding session, the fol- 
lowing officers were elected to serve 
for the ensuing year: President, T. H. 
Strate, division engineer, C.M.St.P. 
& P., Chicago; first vice-president, 
E. C. Neville, master bridges and 
buildings, C.N.R., Toronto, Ont.; 
second vice-president, C. M. Burpee, 
research engineer, D. & H., Albany, 
N.Y.; third vice-president, F. H. 
Masters, assistant chief engineer, E.J. 
& E., Joliet, Ill.; fourth vice-presi- 
dent, C. A. J. Richards, master car- 
penter, Penna., Chicago; secretary- 
treasurer, C. A. Lichty, re-elected; 
members of the executive committee, 
W. R. Roof, bridge engineer, C.G.W., 
Chicago; T. P. Soule, general super- 
visor bridges and buildings, N.Y.C., 
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New York; F. H. Cramer, assistant 
bridge engineer, C.B. & Q., Chicago. 

Chicago was selected as the con- 
vention city for 1936. 

The Committee on Subjects recom- 
mended the following topics for con- 
sideration by committees during the 
next year: Adapting Bridge Mainte- 
nance Methods to Today’s Require- 
ments for High-Speed Train Service ; 
the Maintenance of Railway Roofs; 
the Relative Merits of Different Spe- 
cies of Wood for Timber Bridges; 
Protecting Steel Bridges Against 
Brine Drippings; the Inspection and 
Maintenance of Water Tanks; Un- 
derwater Repairs to Piers and Abut- 
ments; Rebuilding our Bridge and 
Building Organization to Meet the 
Demands of the Recovery Period; 
Recent Developments in the Prefram- 
ing of Timber Bridges. 


Address of H. G. Taylor 


Harry G. Taylor, chairman, West- 
ern Association of Railway Execu- 
tives, opened the convention with an 
address in which he reviewed the de- 
velopments of the last year. Many 
problems have arisen, he said, to tax 
the resources of the railroads. During 
the last year, one road had its lines 
tied up at the same time by a snow 
blockade, a dust storm and a washout, 
all within 300 miles. One road had 
more than 200 washouts on its lines 
within a few weeks last spring, while 
washouts caused losses exceeding $2,- 
500,000 on another railway. These, 
Mr. Taylor, said, illustrated the di- 
versity and the magnitude of the 
problems confronting maintenance of 
way officers and especially those in 
bridge and building work. Notwith- 
standing this-unparalléled destruction, 
he said, the morale of railway officers 
has been unbroken, with the result 
that the service was restored in record 
time, long before the highways in the 
same area were returned to service, 
many of them, in fact, being still out 
ot service. 

The railways reached their peak of 
traffic in 1929, with gross revenues 
approximating $6,280,000,000. With- 


in three years, these revenues de- 


clined three billion dollars annually. 
With such a drastic falling off in busi- 
ness, it is not surprising that 67,000 
miles of railroad are today in re- 
ceivership. Yet, in spite of this dire 
situation and the self-evident need for 
assistance and relief, legislation was 
introduced in the last session of 
Congress that, if it had been passed, 
would have added 100 billion dollars 
a year to the operating expenses of 
the railroads. Even though this leg- 
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islation was defeated, the gross rev- 
enues of the railways increased only 
$5,000,000 in the first seven months 
of 1935, whereas their expenses in- 
creased $57,000,000, practically all of 
which increases were beyond the con- 
trol of railway managements. 

In spite of these physical and finan- 
cial difficulties, railway men are still 
looking forward. They still have faith 
in their industry. Railway men of 
past generations dared to risk co- 
lossal failure and won. This spirit 
of determination persists in the be- 
lief that the public will eventually 
give to the railways that co-operation 
and assistance that they need in order 
to render most efficient service. 


With seven committee reports, 
five papers, and as many ad- 
dresses, in addition to active dis- 
cussions from the floor, the con- 
vention of the American Railway 
Bridge and Building Association, 
which was held at the Hotel 
Stevens, Chicago, on October 15, 
16 and 17, was an exceedingly 
busy one, and proved a source 
of inspiration and much valuable 
information to all those who 
attended the meeting. 





Mr. Taylor concluded with a refer- 
ence to the origin of the constitution 
of the United States and the emphasis 
which it placed on individual activity 
and individual welfare. Under this 
constitution, he said, we have built a 
country to which all of the world 
looks with admiration. This is a con- 
dition under which railway men have 
grown up. If we are true to the 
traditions of the past, we need have 
no fear of the future, he concluded. 


Robert H. Ford Speaks 


Robert H. Ford, president of the 
American Railway Engineering As- 
sociation, and chairman of the En- 
gineering Division, A.A.R., extended 
greetings on behalf of the association 
whose activities he is directing. Mr. 
Ford dwelt particularly on the neces- 
sity for co-ordination of the activities 
of the various associations in the en- 
gineering field in order that they may 
make a united attack on the problems 
confronting the railways. He stated 
that the Association of American 
Railroads had appointed a committee 
to survey and recommend co-ordina- 
tion of the activities of these or- 
ganizations. 

Mr. Ford elaborated especially on 
the necessity for aggressive prosecu- 
tion of research activities, stating that 
request is being made for an appro- 
priation approximating $1,000,000 for 
this year. Methods are changing in 
all industries. Obsolescence and in- 
adequacy are never-ending. The av- 
erage life of the passenger stations 
of Chicago, he said, is only 35 years. 
Engineering research and study are 
needed if the railways are to keep 
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pace with these changing conditions. 
Only through co-ordinated leadership 
of the 15,000 engineering and main- 
tenance of way officers can adequate 
progress be made. The most pressing 
problem confronting the railways to- 
day is the development of new meth- 
ods. Do not fear to investigate new 
ideas, he said, no matter how vision- 
ary they may appear, for some of 
these ideas that appear visionary at 
first, prove of unquestioned merit. 


Chinn Extends Greetings 


I doubt if there are any two other 
associations as closely allied as ours, 
with memberships composed of men 
whose work is so different, said Arm- 
strong Chinn, president of the Road- 
masters’ Association. It is true that 
there is no similarity between re- 


President Benjamin Sounds a Call to 


IN HIS opening address, President 
Benjamin reviewed the activities of 
the association during last year. He 
then discussed the broader problems 
of the railways and the part which 
railway men should take in their solu- 
tion, in part as follows: 

The last five years, although trying 
ones, have brought about changes in 
methods and in service which are con- 
tinuously creating new _ problems. 
These problems will continue to arise 
as the railroads move forward. It is 
our duty to study and to report upon 
those problems pertaining to our line 
of work and to be helpful to one an- 
other in solving them. 

This association is composed of 
practical men. We are on the “spend- 
ing” side of the ledger, although much 
of our work results in the conserva- 
tion of revenue, which is just as im- 
portant. So it behooves each one of 
us to lay out and perform the work 
he is called upon to do in the most 
efficient and economical manner con- 
sistent with safety. 

We have learned much during the 
last five years in ways to prolong the 
life of many of our structures. The 
reduction in expenditures for main- 
tenance work for which bridge and 
building men are responsible from 
$130,849,000 in 1930, the last normal 
year of railroad operation, to $57,- 
770,000 in 1933, means that the time 
is rapidly approaching which will 
necessitate heavy maintenance work 
if properties are to be restored to their 
pre-depression condition. We should 
be prepared to do this work and 
should be formulating plans and meth- 
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laying rail and renewing the floor sys- 
tem of a steel bridge or between mix- 
ing concrete for an abutment and 
ballasting track, yet all of that work 
is for the one purpose of building and 
maintaining the roadways that carry 
the traffic of the finest transporta- 
tion system in the world. However, 
in our association work, we proceed 
along similar lines, because we are 
both organized for the purpose of 
collecting, studying and distributing 
to our members the best information 
and knowledge obtainable pertaining 
to our work so we may individually 
perform that work in the most effici- 
ent and economical manner to the 
advantage of ourselves and our rail- 
roads. 

These are strenuous times for the 
men responsible for the maintenance 
of our railroads. In the face of de- 


ods which will give the most eco- 
nomical results. 

The prosperity of the entire coun- 
try is dependent to a large extent 
upon the prosperity of the railroads. 
The public, as a whole, has little ap- 
preciation of this and even many rail- 
road men do not fully realize the truth 
of this statement. 

One half of these expenditures go 
for materials and the balance for 
salaries and wages. In normal times 
the railroads consume 25 per cent of 
all the coal mined, 16 per cent of all 
the steel fabricated and 16 per cent of 
all the lumber produced. Because the 
railroads do not confine their pur- 
chases to a relatively small number 
of producers, industries not only 
suffer but curtailment of production 
must generally follow when this con- 
sumption is reduced. This shrinkage 
of purchasing power is felt in many 
communities throughout the land. 


Employment Declines 


With reference to wages, in 1930, 
1,487,839 men were employed, with 
salaries and wages totaling $2,224,- 
500,000. In 1933 the total number 
of employees had declined to 971,200 
and their income from salaries and 
wages had shrunk to $1,199,600,000. 
In 1934, although detailed figures are 
not available, not more than 1,000,000 
persons were employed, with a com- 
bined income of not more than $1,- 
250,000,000. 

A railroad man is seldom able to 
retire on his savings and investments. 
Therefore, the huge sum of money 
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creased earnings and lowered main- 
tenance allotments they are asked to 
maintain roadways that will carry 
safely and comfortably the fastest 
schedules in the history of American 
railroading. That they are doing so 
splendidly is a fine tribute to their 
loyalty and to the zeal with which 
they are searching out ways and 
means of accomplishing their task. A 
great deal is heard these days of 
streamlined trains, fast schedules and 
record runs, but very little of the 
men responsible for building and 
maintaining the structures that make 
these records possible. Much of the 
credit for these accomplishments be- 
longs to the members of our associa- 
tions who, largely through studies and 
exchange of ideas in association work, 
are able to maintain these new stand- 
ards with the funds allotted to them. 


Action 


represented by wages and salaries is 
purchasing power. It helps keep the 
wheels of progress and prosperity 
turning. The local merchant is hard 
hit, manufacturers suffer losses and 
the unemployment problem becomes 
acute when this buying power is cur- 
tailed. 

The railroads are the most regu- 
lated industry in the United States. 
They are suffering from too much 
regulation. There is no major phase 
of railroad operation that is entirely 
free from some form of federal or 
state control or restriction. 

If regulation were carried into all 
fields of transportation endeavor, the 
situation would not be so serious. 
Motor buses and trucks, not hampered 
by government regulations, operate 
over highways paralleling railroad 
rights of way, built in part from 
funds taken from the railroads in the 
form of taxes. Waterways are made 
navigable at public expense, again 
with the railroad as a contributor, and 
are used by government-subsidized 
carriers. 

The railroad industry in the United 
States represents a capital investment 
of about $26,000,000,000. Fast and 
economical service must be and has 
been maintained. Rolling stock and 
locomotives must be purchased and 
large sums must be expended for ait 
conditioning of passenger equipment, 
for new high-speed streamlined pas- 
senger trains and for other improve- 
ments. Where is this money coming 
from? To secure this capital the 
plant must earn a fair return or it will 
be impossible to proceed far with any 
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of these activities. All the railways 
are asking is an even break, that in 
competition with other carriers they 
be given equal treatment under the 
law, that they be not taxed to provide 
assistance to competing carriers of 
transportation, that this taxation be 
on a more equitable basis, and that 
the subsidizing of other forms of 
transportation be withdrawn. 

Government ownership of railroads 
is considered by some as a solution to 
the problem. But what would this 
solution involve? Will state and local 
communities be satisfied in having 
their incomes reduced by the $1,000,- 
000 per day that the railroads pay in 
taxes, without forcing other indus- 
tries and individuals to make up this 
loss? 

Private enterprise survives by the 
results which are obtained, while gov- 
ernment enterprise survives through 
taxation. A government owned or 
operated railroad has seldom devel- 
oped an improvement. Compare this 
with the initiative of privately owned 
railroads that is developing the high 
speed train, that is improving re- 
frigerator service, that is establishing 
store-door pick-up and delivery serv- 
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ice. No, government ownership, no 
matter how widely it may be advo- 
cated by the unthinking man, will not 
solve the problem. 

Members of this association may 
well ask what they, as citizens and as 
railroad men, can do to put on its feet 
once more the largest and most neces- 
sary industry in the country. One 
million railroad men, scattered in 
every nook and cranny of our coun- 
try, not only control many votes but 
have much influence in their com- 
munities. Railroad men must pull to- 
gether for as the railroads prosper, 
so does the railway employee prosper. 

Being in supervisory positions, 
bridge and building men travel over 
their territories frequently. On these 
travels they eat at many restaurants 
and spend their nights at many ho- 
tels. Their patronage is wanted by 
the restaurant man, by the hotel keep- 
er, by the butcher, the baker and the 
local merchant. Would you sit idly 
by and let a trestle burn, if you could 
save it by a little effort on your part? 
Do you, as railroad men, want govern- 
ment ownership with its spoils system 
and its politics? Many of you have 
come up from the ranks and know 


G. D. Brooke Speaks at Luncheon 


AT A luncheon on October 16, which 
was attended by some 175 railway and 
supply men, including several operat- 
ing and executive officers, George D. 
Brooke, operating vice-president of 
the Chesapeake & Ohio line and the 
New York, Chicago & St. Louis spoke 
on the importance of leadership. His 
remarks were in part as follows: 

The maintenance organizations of 
our American Railroads are made up 
of a fine body of men. They take 
great pride in building and maintain- 
ing smooth, neat track and strong, 
safe bridges, substantial buildings, 
efficient signals and water stations. 
They are ready to work long hours 
when necessary and to exercise un- 
ceasing vigilance to promote the safety 
and continuous operation of the rail- 
toad. They are ever willing to go 
out in storms and rough weather to 
look for washouts, land slides and 
other interruptions to train movement 
and to meet emergencies when they 
come with energetic action. Bridge 
and building men especially seem to 
glory in emergency jobs, in working 
under high pressure to rebuild tres- 
tles, to crib up track on washed em- 
bankments, to rebuild important 
buildings and to meet emergency sit- 
uations quickly and efficiently. 











G. D. Brooke 


It has been my experience that 
bridge and building men are very in- 
genious in meeting special problems 
of construction and maintenance and 
if encouraged are frequently able to 
develop methods which effect marked 
savings in time and cost. All of you 
realize the necessity of exercising 
much care in planning jobs which, 
while more or less routine, are never- 
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that promotion is based on merit. 

It is unfortunate that there is no 
opportunity for a systematic educa- 
tional campaign to put the railroads’ 
side of the picture before the public. 
This is your duty. Get acquainted 
with your elected representatives, 
county, state and federal. Get ac- 
quainted with the public with whom 
you come in contact. Show them that 
your prosperity is their prosperity, for 
when the pocket book is hurt, it is 
deeply felt. You can do a world of 
good and your officers will give you 
every help possible. If you had a 
washout or a burnout to repair, you 
would know what to do. The present 
crisis is as serious in its way as any 
interruption of traffic you will ever 
have to remedy. 

Many of you may say that it can- 
not be done. I say it has been done 
and can be done again. Dangerous 
legislation has been killed by active 
work on the part of railroad men and 
what has once been done can be re- 
peated. You have a job to perform. 
You have never failed in an emer- 
gency and I cannot see how you can 
fail in this if you realize the serious- 
ness of what is taking place. 


theless unusual, as for example the 
dismantling of a bridge. Here the 
procedure is much the reverse of that 
of erecting the structure and therein 
lies the unusual nature of the job. I 
will relate an incident which occurred 
a few years ago. 

A trestle on an abandoned branch 
line was being torn down. The work 
was in charge of a bridge foreman of 
many years experience and considered 
one of the best men on the road. A 
car with a light crane had been 
placed on the trestle on which to load 
the material from the bents which had 
already been dismantled. The fore- 
man and one or two men were on the 
ground, but most of the men were up 
on the trestle. Piece by piece the 
braces were removed until suddenly 
the trestle folded up like a jack knife, 
carrying the car and the men with it 
to the ground, injuring all of the men 
involved—some of them very seri- 
ously. 

If this foreman had been erecting 
the bridge instead of tearing it down 
he would never have run a car out on 
the bridge in the condition it was at 
the time of the accident, but would 
have seen that it was well braced and 
safe in this respect before subjecting 
it to a load. Yet, when the process 
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was reversed he failed to realize the 
importance of removing the car be- 
fore proceeding so far in taking down 
the braces and other essential mem- 
bers of the bridge. I mention this to 
impress upon you bridge and building 
supervisors the importance of check- 
ing the methods of your foremen 
where unusual work is to be per- 
formed to see that there will be no 
question as to their plans being sound 
and well within the bounds of safety. 

The problems of railroad manage- 
ment have been particularly serious 
and pressing during the past few 
years. Earnings have been far from 
adequate to meet actual needs. It has 
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been necessary to make the available 
resources go just as far as practicable 
and funds for maintenance work have 
accordingly been curtailed. In cir- 
cumstances of this kind, maintenance 
officers can handle their work most 
successfully and can be most useful 
to the railroads which they serve by 
having a sympathetic understanding 
of the point of view of the manage- 
ment and meeting their problems and 
planning the work from that view- 
point. Of greatest importance, of 
course, in situations of this kind, is 
the guarding against unsafe condi- 
tions, and the repair of structures to 
prevent them from becoming unsafe. 
On the other hand, it may be found 
that structures which under normal 
conditions would be renewed, can, by 
careful watching, be continued in 
service. 

Electric welding is a great aid in 
repairing defective details of steel 
structures and through its use the 
strength of important members can 
he so increased as to prolong the use- 
fulness of a structure indefinitely. 
Frequent and careful inspections are 
doubly important under such circum- 
stances and bridge and building super- 
visors should not depend entirely 
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upon others for this essential work, 
but should make periodic inspections 
with a frequency that will insure a 
reliable personal knowledge of the 
bridges and structures which require 
this careful watching. 

Next in importance are those con- 
ditions which, if permitted to con- 
tinue, will ultimately result either in 
the structure becoming unsafe or in 
heavy expenditures for renewals. The 
protection of steel structures from 
corrosion is an.outstanding example 
of this. Unprotected steel, where sub- 
jected to the action of locomotive stack 
gases, will deteriorate with alarming 
rapidity. Spot painting can be done 
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to good advantage, but when full 
painting is really needed it should not 
be deferred. 

With the advent of the better times 
to which we all look forward, funds 
for maintenance purposes will be more 
liberal, but you will still have inter- 
esting problems. You will find it im- 
portant to utilize methods and mate- 
rials which will reduce future main- 
tenance costs to the minimum. The 
use of treated timbers, of better 
grades of paints with increased life 
for metal protection, the framing of 
bridge timbers before treatment have 
advantages which I am sure you all 
realize. In clearing up any bad sit- 
uation, as for example, one resulting 
from deferred maintenance, I have 
found it advisable to correct first that 
condition which is most troublesome 
and the remedying of which will give 
the greatest returns in operating econ- 
omies or in the reduction of current 
maintenance expenditures, so as to 
release funds for other maintenance 
needs. The correction of the next 
most difficult condition should then be 
undertaken and so on in order. The 
results of this method of attack will 
be surprisingly gratifying and com- 
forting. 


W. R. Roof 
Fourth Vice-President 
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Unfortunately, railroad men have 
in the past had reputations for being 
arbitrary and of thinking too little of 
the feelings and rights of those with 
whom they deal, whether they be em- 
ployes, shippers or neighbors along 
the right of way. In recent years 
there has been a great improvement in 
this respect and we have now reached 
the time where such spirit and atti- 
tude are entirely out of place. In all 
of our business relations, patience, tol- 
erance and tact are essential. If our 
position is sound, we should be able 
to convince the other party to any 
dealings of that, or at least of our in- 
tention to be fair and reasonable. We 


C. A. Lichty 
Secretary-Treasurer 


should so conduct ourselves as to 
make friends for our railroad and the 
railroad industry. 

In our study of problems, we should 
always assume the attitude of open- 
mindedness. It is a human charac- 
teristic to think well of practices for 
which we are responsible or which we 
have followed for a long time, but to 
get the best results we must consider 
suggestions fairly and endeavor to 
adapt them to our practice or to mod- 
ify our methods so as to embody any 
improvements which may be prac- 
ticable. 

We are in the midst of a period of 
transition in the transportation indus- 
try. Efficient motor vehicles on im- 
proved highways provided by national 
and state governments, waterways 
also provided by a beneficient govern- 
ment, and airways have cut heavily 
into railroad transportation. The 
problem of the railways in these cir- 
cumstances is to adapt themselves to 
the changed conditions. . It is folly, I 
believe, not to recognize the motor 
vehicle as an economical means for 
handling a great deal of the local 
short haul transportation. Federal 
and state control of highway trans- 
portation will gradually _ stabilize 
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trucking rates. The railroads can 
then determine to what extent their 
rates can be reduced to meet trucking 
competition and in this way the eco- 
nomical radius of trucking operations 
will be determined for various classes 
of freight under varying conditions. 
It is our job to meet conditions with 
ready adaptation and to provide the 
best railroad transportation that is 
humanly practicable. 


Railway Engineering = Maintenance 


You assembled here are the leaders 
and directors of the railway bridge 
and building men of our country. 
Most of you have risen from the ranks 
of bridge and building gangs. You 
are proud of the traditions of these 
men and are anxious that they con- 
tinue to be lived up to. Your position 
of leadership gives you great oppor- 
tunities to foster this spirit and to 
develop future leaders to follow in 


Cleaning Steel Bridges 


THE cleaning of steel bridges prepar- 
atory to repainting is a subject in 
which all bridge and building main- 
tenance officers are vitally interested 
because it represents an expenditure 
far in excess of that required for the 
application of the paint for which the 
cleaning was done. Experience in 
the maintenance of steel bridges has 
proved the necessity for thoroughly 
cleaning the surfaces before applying 
paint in order to provide perfect con- 
tact between the metal and the paint 
film and between the various coats of 
paint. No paint can give satisfactory 
protection to the metal if it applied 
to poorly-cleaned surfaces. 

Newly fabricated bridges must be 
cleaned of dirt, grease and loose scale 
before the first coat of paint, gen- 
erally termed the shop coat, is ap- 
plied. Dirt and grease are easily re- 
moved and loose scale requires only 
reasonable attention and care, but the 
shop coat, being the foundation paint 
coat, must be of good material and 
properly applied if the desired re- 
sults are to be obtained. 


A Growing Practice 


A growing practice that is designed 
to clean the new metal more 
thoroughly is to allow it to take on a 
slight rust coat that tends to loosen 
more of the mill scale, and then sand- 
blast the surfaces to a gun-metal fin- 
ish before the first cbat is applied. 
This additional handling and the ex- 
pense of sandblasting adds greatly to 
the cost, and it is questionable if the 
expense is justified except in locations 
where rust conditions are severe. 

Much can be done in the design of 
a bridge to lessen the cost of painting 
and to facilitate the application of ad- 
ditional coats in a proper manner, 
after erection. It is important that 
no members be so designed or placed 
that proper inspection, cleaning and 
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painting cannot be performed after 
the bridge is in service. Many struc- 
tures have deteriorated badly and 
have been removed prematurely from 
service because of the impossibility of 
providing proper paint protection to 
various parts because of poor design. 
In locations where rust conditions are 
severe, the necessity for care in design 
is particularly important. 

Bridges in service require not only 
the cleaning off of dirt, grease and oil, 
but in addition the cleaning of all rust 
spots or areas to the bare metal so 
thoroughly that rusting will not con- 
tinue under the new paint. The re- 
moval of rust or corrosion is difficult 
in proportion to the amount of deter- 
ioration that has taken place, and as 
all paint coats are removed from such 
areas when this rust or corrosion is 
cleaned off, it is necessary to build up 
the paint again from the bare metal. 

It is more economical to do the 
painting before the existing paint ac- 
tually breaks, as one (or possibly 
two) additional coats applied to the 
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your footsteps and to build even bet- 
ter than you. We fail to realize how 
strong our personal influence upon 
others really is, and how great are 
our opportunities for aiding the de- 
velopment of the younger generation. 
There is no greater pleasure than to 
see strong sound young men growing 
up to succeed us and to feel that we 
are in some measure responsible for 
their being what they are. 


Preparatory to Repainting 


old paint will restore its condition and 
avoid the cost of cleaning the surface 
of the metal and build up the paint 
coats. While this is a condition not 
likely to be attained in regular main- 
tenance, the nearer it can be met, the 
less costly it will be and the better will 
be the result. A modern steel struc- 
ture painted frequently enough to 
avoid any loss of metal due to rust, 
will last forever, whereas neglect may 
easily result in rapid deterioration and 
premature retirement of the structure. 

The methods and the cost of clean- 
ing depend upon the condition of the 
structure, and range from the wire 
brushing of a few spots to the sand- 
blasting of the entire structure. There 
are a number of causes for the rapid 
destruction of the paint and the early 
appearance of rust. Among them are 
salt air from the ocean, fumes from 
manufacturing plants, gases from lo- 
comotives, brine drippings from re- 
frigerator cars, poor paint, and poor 
application of good paint. If the 
cleaning can be done as soon as rust 
spots begin to appear, hand scrapers 
and wire brushes are suitable, and the 
work of cleaning is moderate in cost. 
_ A consistent program of spot clean- 
ing and spot painting will prevent de- 
terioration for a considerable length 
of time, although this practice may not 
be as economical as a full paint job 
at the proper time. Due to local 
causes, such as brine drippings, etc., 
certain parts of a structure show signs 
of rust much sooner than others and 
these parts should be cleaned and 
painted not only more frequently but 
also before there is any actual loss of 
metal. 

It is not good practice to permit a 
bridge that is to be retained in service 
to become so badly rusted that exces- 
sive cleaning is necessary, because 
there is always a loss of metal from 
corrosion and because of the difficulty 
of preparing and repairing such a 
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badly rusted structure so that it will 
he in as good condition after painting 
as when it was new. Structures that 
are to be removed for other reasons 
may be allowed to become somewhat 
rusty without serious loss of strength 
or service. 

It is the custom to estimate the cost 
of cleaning and painting bridges in 
terms of weight, i.e., by the ton of 
metal in the structure. This would be 
a satisfactory unit if the areas of sur- 
face for different types of spans were 
the same per ton of weight. Surfaces 
vary greatly, ranging from 75 to 150 
sq. ft. per ton for ordinary railroad 
bridges, but as the ton price is well 
established, estimates and records of 
the cost of cleaning will be given in 
that unit. 

The usual tools used for cleaning 
steel structures are: 

1. Hand tools consisting of (a) chipping 
hammers, (b) scrapers and (c) wire 
brushes. 

2. Pneumatic tools consisting of (a) 
rotary wire brushes, (b) pneumatic chip- 
ping hammers, (c) pneumatic scaling ham- 
mers and (d) scaling tools. 

3. Sand Blasting. 


The chipping hammer for hand 
cleaning is about six inches long, with 
two chisel striking faces, one at right 
angles to the handle and the other on 
a line with the handle. Scrapers are 
usually made from large discarded 
files or rasps, both ends being sharp- 
ened chisel fashion with one end 
straight and the other bent at about a 
right angle. Wire brushes are of the 
ordinary wood back, scrub-brush type. 
A narrower brush, with a handle 
something like a shoe brush, is also 
used for cleaning around rivets and 
getting into corners. 

Pneumatic wire brushes are rotary 
tools equipped with a brush usually 
made from small wire rope, the ends 
of which tear the old paint and rust 
from the metal. Brushes of this type 
usually revolve at high speed. Slower 
speed is more effective in removing 
old paint, but the speed is not im- 
portant when removing rust. Pneu- 
matic chipping and scaling hammers 
operate by chipping or cutting the old 
paint and rusted parts. Pneumatic 
scaling tools clean the metal by rapid 
light hammer blows. The type to be 
used depends upon the condition of 
the metal to be cleaned. 

When a bridge or parts of it become 
too badly rusted or pitted to be cleaned 
readily and effectively by chipping or 
scraping, the sand-blast is the only 
effective method of securing a satis- 
factory clean surface for repainting. 
This method is, however, the most 
costly. Proper maintenance should 
never permit a bridge to get in a con- 
dition where complete sand blasting is 
required. A sand-blast cleaning costs 
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many times more than repainting at 
the proper time. The cost of clean- 
ing with a sand-blast depends upon 
the size of the areas to be cleaned and 
the percentage of the total area so 
cleaned, although there are certain 
charges such as setting up the plant 
that are not entirely dependent upon 
the size of the job. Occasionally it is 
somewhat less costly to clean rusted 
surfaces by sand blasting than it is to 
remove old paint coats, especially 
those of tar or asphalt type. 

One of the first requirements for a 
sand-blast job is to select the proper 
grade and quality of sand to be used. 
A few railroads report the use of any 
sand that can ordinarily be obtained 
locally, some even using engine sand. 
Good results cannot be expected if 
good clean, sharp sand is not used. 
This is clearly proved by a test made 
in 1934 by the Canadian National, 
when three different sands were used, 
all of which had been selected and 
recommended especially for sand 
blasting. The results were: 

Average Time to Clean 
One Square Foot 
Sand No. 1—River sand ............2.8 min. 
Sand No. 2—Pit sand.................... 4.5 min. 
Sand No. 3—Crushed quartz......1.5 min. 


A further test was made to com- 
pare another sand with crushed 
quartz, using a 5/16 in. dia. nozzle 
and an air pressure of 80 lb. at the 
machine : 

Sand No. 4—Used 222 lb. to clean an area 
of 2,341 sq. in. in 14.25 min., or 13.65 Ib. 
of sand per sq. ft. in 0.88 min. 

Crushed Quartz—Used 205.5 Ib. to clean 
an area of 3,139 sq. in. in 12.25 min., or 
9.43 Ib. of sand per sq. ft. in 0.56 min. 


Crushed quartz shows a saving of 
31 per cent in weight and 37 per cent 
in time over the other material. 

It must be noted in these cases that 
the steel was cleaned to a condition 
suitable for the application of spray 
metalizing, which accounts for the 
large amount of sand used per square 
foot. In cleaning for a normal paint 
job, the consumption of sand would 
be somewhat less. 

Another important requirement is 
that the orifice in the nozzle be main- 
tained at a size suitable for the capac- 
ity of the compressor and the nature 
of the work. Nozzles with hard lin- 
ings, while high in price, are efficient 
and soon save their greater cost in 
more effective work and in reduced 
air consumption. As many nozzles 
should be used as the capacity of the 
compressor will permit. This will cut 
down the overhead costs of setting up 
and operating the compressor, etc. 
The size of nozzle most generally used 
is 5/16 in. dia. and this size requires 
about 134 cu. ft. of air per min. at 80 
Ib. pressure. It wl discharge about 
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1,250 lb. of sand per hour. A smaller 
nozzle will use less air but will also 
do less work and a larger opening will 
use too much air for portable plants. 
The usual nozzle of malleable iron is 
inefficient, as the orifice soon increases 
with a resulting loss of pressure, or 
waste of air. 

The loss of sand blasting efficiency 
due to enlarging of the orifice with 
wear is shown in the following table: 


Air Discharged Sand 


Dia. of Orifice 801b. Pressure Delivered 
Inches Cubic Feet Per Hour 
Pounds 
“/ 85 900 
5/16 134 1,250 
¥ 193 1,700 
Vy 343 3,000 


From the above it will be noted that 
a very slight enlargement of the noz- 
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zle orifice will quickly reduce the air 
pressure or will require a much 
greater volume of air. As an example, 
a 4-in. orifice worn until it becomes 
3-in. diameter, reduces the pressure 
from 80 Ib. to 30 Ib., and if enlarged 
to 4 in. the pressure will be reduced 
to 10 Ib. 

The amount of surface that can be 
cleaned with a sand-blast depends 
upon the abrasive material used. the 
condition of the surface to be cleaned 
and the extent to which it is desired 
to clean the surface. The usual re- 
quirement is that the metal shall be 
sand-blasted to a gun-metal finish but 
there seems to be a growing belief 
that some lesser degree of cleaning 
is preferable in order not to have a 
polished “oily” surface upon which 
the first coat of paint is to be applied. 

On ordinary bridges, the best re- 
sults are obtained by a plant consisting 
of a gasoline-driven compressor with 
a capacity of from 160 to 210 cu. ft. 
of air per minute at from 80 to 100 
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lb. pressure at the machine; one sand- 
blast machine of at least 6 cu. ft. 
capacity, the necessary air line, sand 
discharge hose and nozzles. The air 
line from the compressor should vary 
in size, according to the length of the 
line. A 1%-in. line will give good re- 
sults up to a distance of 150 ft., but 
for greater lengths this should be in- 
creased to from 2 to 3 in., depending 
upon the length of the line. 


Must Remove Moisture 


A moisture eliminator should be in- 
stalled in the line to remove the mois- 
ture from the air before it enters the 
sand tank to prevent the sand from 
getting moist and clogging the out- 
let valve of the sand machine. The 
longer the air line is, the more the 
moisture to be expected; the in- 
stallation of two or more eliminators 
will add to the efficiency of the plant. 
Steel tanks of 50 to 100 gal. capacity 
installed in the line, with drip cocks 
to drain off the accumulated moisture, 
are a great advantage in the absence 
of rotary eliminators, although the 
latter are much more efficient. 

Not less than a 1-in. hose should 
be used for the sand discharge line 
when the nozzle has a % in. or 5/16 
in. orifice. In addition, it is essential 
for the nozzle operator to be equipped 
with a sand mask or hood that comes 
well down to his shoulders, with a 
\4-in. air hose entering the hood at the 
back of the head, the hose to be 
equipped with a small valve so that the 
operator can regulate the amount of 
air required to dispel the dust from 
the hood. 

A vision glass about 2 in. wide and 
10 in. long is provided in the front of 
the hood, and a quantity of spare 
glasses should be kept on hand, as it 
is necessary to change them fre- 
quently because the rebound of the 
sand mars the surface and obscures 
the operator’s vision so that he cannot 
see the condition of the work dis- 
tinctly. It is also obvious that obscure 
vision is not conducive to safety while 
working on scaffolding. 


Scaffolding 


Scaffolding for sand-blast work 
should be of a substantial nature. It 
should always be provided with a rail- 
ing or guard rope to protect the oper- 
ator from falling off, the weight of 
the sand hose under pressure being 
an added hazard. It is also necessary 
to protect the ropes and tackle lines 
supporting swinging scaffolds from 
being damaged by the rebounding 
sand, as otherwise they may soon be 
destroyed. This is done by wrapping 
them with canvas or old bagging. 

The cost of cleaning depends upon 
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the amount to be done and varies from 
a nominal sum to a record of $17.50 
per ton of metal. One railroad re- 
ports the following costs, taken from 
records covering a large number of 
bridges that were repainted before 
their condition became bad enough to 
require excessive cleaning. They 
represent the cost of preparing the 
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blasting bridges it is not possible to 
do the work as cheaply as such work 
can be done under ideal conditions, 
because it is necessary to use portable 
compressors, to work from staging or 
scaffolding while there will be waste 
of sand or other abrasive. 

The table on the next page gives 
the cost of cleaning a bridge on the 
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Sand-Blasting Equipment Used on Southern Pacific 


metal for painting at about the most 
practical time that such work should 
be done, or just after the old paint 
began to show many breaks. 


Cost per 
ton of 
Type Weight steel 
150 ft. through trusses 317 tons $0.65 
140 ft. through trusses 301 ” 60 
300 ft. through trusses 1,101 ” 30 
150 ft. deck trusses 308 =” 95 
200 ft. through trusses ao” wae 
200 ft. through trusses 934 ” 35 
Viaduct 475” 1.00 
400 ft. through trusses 538” 60 
180 ft. through trusses 967 ” 1.05* 
Through plate girders 281 ” 1.15 
Various 2,805 ” 1.357 


*Close to ocean. 

7Over salt water. 

All of the above work was done by 
hand, except on the last structure 
which consisted of trusses of various 
lengths and a truss swing span ; pneu- 
matic tools were used in the cleaning. 

From records of a large number 
of bridges of various sizes and types, 
another railroad reports the following 
average costs of cleaning, using hand 
scrapers and wire brushes : 

Deck girder spans $0.47 per tonof metal 
Throughgirderspans .52  pertonofmetal 
Riveted trusses 70 per tonof metal 

Where chipping hammers were 
necessary, the average costs were: 
$0.82 per ton of metal 


.87 per ton of metal 
1.15 per ton of metal 


Deck girder spans 
Through girder spans 
Riveted trusses 

The costs of cleaning by hand or 
with pneumatic tools range from the 
figures shown above to $3 or $4 per 
ton. Where costs exceed about $4 
per ton, sand blasting should be used, 
as any other method will not give a 
sufficiently clean surface for the 
proper application of paint. In sand 


Canadian National ; it should be noted 
that the difference in cost of cleaning 
the various parts of the structure is 
due to the extent to which each part 
was cleaned. 

The bridge was 900 ft. long con- 
sisting of eight 50-ft. plate girder 
spans and five 100-ft. deck truss 
spans, with a total weight of 550 tons, 
and a total surface of 58,387 sq. ft. 
The equipment used consisted of 
three gasoline-driven air compressors 
of 160 cu. ft. capacity and three sand- 
blasting machines. The compressors 
were set up at one end of the bridge 
and the air carried across the full 
length of the deck through a three 
inch pipe line with branches taken off 
at the required intervals for connec- 
tions to the sand-blasting machines. 

The gang engaged in the work con- 
sisted of — 

1—Foreman 

1—Compressor man 

1—Painter 

6—Sand-blast operators 

6—Laborers 
None of these men had any previ- 
ous experience in sand-blasting. 

The time required to clean and 
paint this structure was 6214 working 
days. The amount of sand used was 
158.17 tons, averaging 5.5 lb. per sq. 
ft. of surface. An average of 18.2 gal. 
of gasoline was used per ton of sand. 
Five of the eight deck plate girders 
were thoroughly cleaned, removing all 
old paint and rust. On the balance of 
the structure, only those portions 
showing scale and rust were cleaned, 
the balance of the old paint being left 
intact. Including labor and material, 
the cost of cleaning was 9.20 cents per 
sq. ft. or $9.77 per ton of metal. 
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The sand-blasting of another 
bridge (girder span) is reported to 


have cost as follows: 
Per Square Foot 





BRE ips cece pons ee $ .0639 
7 eer a a lee eee ree ret 0157 
CE Te a ens Mee ere peer .0080 

BE eet Es ideas amcote ettsenl a eee .0008 
OTC LT ha ee ier ote .0098 
Flag and watchmen............:......... 0220 
PIES ccs. 5 sien verte aust eats 0009 

ee eee Be 3. $ .1206 


—or about $15 per ton of metal 


Figures are given also for the sand- 
blasting of 42,500 tons of bridge steel 
to remove a slight rust and mill scale, 
and these are considered to be the 
minimum for which the sand-blasting 
of the complete surface can be per- 
formed (the work having been done 
in a yard prior to erection) : 


Square feet of surface per ton of metal— 
105 to 122 

Sand required for one ton of metal—700 Ib. 

Sand required for 100 sq. ft. of surface— 
570 Ib. 

Square feet blasted per hour with a 5/16 
in. nozzle—142 (100 lb. air pressure) 

Square feet blasted per hour with a 3 in. 
nozzle—130 (80 lb. air pressure) 
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Painters’ Rust Hammer 


Power cost—$0.33 per ton of steel cleaned 
Abrasives—Sand—$0.96 per ton of steel 
cleaned 

Grit—0.43 per ton of steel cleaned 

The grit was recovered and reused 
to such an extent that one ton of grit 
cleaned 238 tons of steel. The total 
cost of this sand-blasting was $4.27 
per ton of steel. 

The cost of painting bridges, ex- 
clusive of cleaning, averages from $4 
to $6 per ton of metal for three-coat 
work with a paint of good quality. 
One good coat can be applied for 
about $2, so it is obvious that a $2 
coat applied in time will do the struc- 
ture more good than an equal amount 
spent for cleaning a rusting structure. 

In addition to the mechanical meth- 
ods of cleaning steel that have been 
dealt with, some of the railroads 
answering the committee’s question- 
naire have reported the use of pene- 
trating oils and other preparations 
for the loosening of rust and scale. 
While this method is in most cases 
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still in the experimental stage, one 
railroad reported its adoption as a 
standard practice. 


We no longer clean our steel bridges be- 
fore painting. Our practice is to use as a 
first field coat a preparation which acts as 
a rust remover. Where the rust condition 
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preparation has not only removed the 
rust but has also retarded further 
rusting to such an extent that the ap- 
plication of the material once every 
year or two continues to keep the 
steel in good condition. 
Manufacturers of these rust re- 








Five Deck Plate Girders—Thoroughly Cleaned 


Quantity Cost Cost per sq. ft. 

$ 769.45 9.47 cents 
33.82 186.01 2.29 
780 167.70 2.07 
51 15.81 0.20 
68.13 0.85 
1725 0.20 
121.37 1.49 

$1,345.72 16.57 cents 


Five Deck Truss Spans—Partially Cleaned 








Quantity Cost Cost per sq. ft. 

$1,694.14 3.73 cents 
95.5 525.25 1.16 
1733 372.59 0.82 
SL75 9.84 0.02 
430.23 0.95 
48.70 0.11 
280.75 0.62 

$3.361.50 7.41 cents 


Three Deck Plate Girders—Partially Cleaned 


Quantity Cost Cost per sq. ft. 

$ 313.57 6.43 cents 
28.85 158.68 3.26 
365 78.48 1.61 
2.25 70 0.02 
43.68 0.90 
14.71 0.30 
55.88 1.15 

$ 665.70 13.67 cents 


Total—All Spans 


Classification Hours 
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RAN GORE) (ook lcs tecicctendvertencss 
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TCO) LT Te eon 148 
EIS RRR eco crc nde Deen 
Erection and dismantling plant............ 

PSN su este net ee ince 1,577 
Classification Hours 
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STL) (CT ARR ee a rN 643 
1S Coc eS 2 Se lt RE eS, OR nen ene 
Erection and dismantling plant .......... 

Total wsstees OLS 





Total cost per ton of steel in the bridge...... 





Quantity Cost Cost per sq. ft. 
2,777.16 4.76 cents 
158.17 869.94 1.49 
2878 618.77 1.06 
85 26.35 0.04 
542.04 0.93 
80.66 0.14 
458.00 0.78 
$5,372.92 “9.20 cents 
re er ee ee Ere $9.77 





is aggravated and a very thick scale has 
formed, we spot these places a second time, 
which usually softens the rust and scale 
so that it can be easily and quickly removed 
with a scraper; then we apply as a final 
coat, a paint which contains a small amount 
of the ingredients of the first coat and this 
makes a neat appearing job and will keep 
rust from forming for a long time. 

Where we have a bad rust condition 
caused by refrigerator car drippings on the 
flanges, gusset plates and bracing of the 
floor systems, we hand-clean the bad por- 
tions, apply lead paint directly to the metal 
and cover the leaded surfaces heavily with 
as asphaltic paint. 


A bridge engineer of one of the 
large railways states that after some 
years use of a preparation for loosen- 
ing and removing rust and scale, he 
has decided to discontinue any further 
cleaning of bridges by mechanical 
means, as he has found that this 


moving preparations recommend that 
a brush or spray coating be applied 
that will loosen the old rust and scale, 
because of the fact that it penetrates 
entirely through to the steel, even 
where the surface has become badly 
pitted, causing much of the scale to 
fall off without the use of any further 
labor, the time required for such ac- 
tion depending, of course, upon the 
location, temperature and surrounding 
conditions. It is claimed that if such 
a preparation is made and permitted 
to remain until it has penetrated to the 
steel and the rust and scale has fallen 
off, another coating should be applied 
which will prevent further rust form- 
ing for a considerable period of time. 

In undertaking the preparation of 
this report, the committee recognized 
the fact that owing to the greatly re- 
stricted appropriations for mainten- 
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ance work during the past few years, 
most railroads are faced with the 
problem of either undertaking a heavy 
bridge painting program or of resort- 
ing in the near future to a much 
heavier expenditure for extensive re- 
pairs or even complete renewal of 
many of their structures. With this 
in mind, every effort was made to dis- 
cover some practical and economical 
means of preventing or retarding 
further damage to structures in a 
state of progressive deterioration. 

It is the belief of the committee that 
serious consideration should be given 
to the use of oil or other preparations 
as a means of loosening rust and scale, 
before attempting expensive cleaning 
operations, as well as for the purpose 
of retarding further corrosion, and 
thereby extend the intervals between 
the times when structures require 
thorough cleaning and painting. 

Committee—E. C. Neville, (chairman), 
bridge and building master, C. N., Toronto, 
Ont., Can.; H. Cunniff, general foreman 
painter, D. & H., Cohoes, N.Y.; J. J. Wis- 
hart, supervisor bridges and_ buildings, 
N.Y., N. H. & H., Boston, Mass.; W. A. 
Stewart, assistant supervisor bridges and 
buildings, Cen. Vt., New London, Conn. ; 
W. A. Hutcheson, assistant supervisor 
bridges and buildings, C. & O., Clifton 
Forge, Va.; C. L. Metzmaker, supervisor 
bridges and buildings, C. & I. M., Spring- 
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field, Ill.; J. P. Yates, supervisor bridges 
and buildings, G. C. Lines, Kingsville, Tex. ; 
C. N. Billings, supervisor bridges and build- 
ings, S.P. (Tex. and La. Lines), Victoria, 
Tex.; A. Sweet, foreman bridges and 
buildings, A.T. & S.F., Newton, Kans.; 
G. L. Sitton, chief engineer M.W. & S., 
Sou., Charlotte, N.C.; E. Patenaude, bridge 
and building master, C.P., Sudbury, Ont., 
Can.; L. G. Byrd, supervisor bridges and 
buildings, M.P., Poplar Bluff, Mo. 


Discussion 


In discussing this report, President 
Senjamin stated that the steel for the 
San Francisco-Oakland Bay bridge 
was shipped from the bridge fabricat- 
ing plant without painting of any kind 
and was sand blasted to a polished 
surface on arrival. It was found that 
red lead paint would not adhere to 
this surface satisfactorily and sand 
blasting was finally reduced to a less 
complete job, ending the difficulty. 

In reply to questions, Chairman 
Neville reported that they originally 
used nozzles that lasted only 20 min., 
but they had finally bought harder 
nozzles which had proved much more 
economical. C. S. Heritage (K.C.S.) 
reported a recent conversation with 
a sand blasting contractor who finds 
the use of rubber liners in nozzles 
to be an economical practice. 


Underwater Inspection and 
Examination of Railroad Structures 


THE old saying that “a chain is as 
strong as its weakest link” is particu- 
larly applicable to bridge structures. 
Without a foundation which can with- 
stand the ravages of water flow, no 
super-structure, however strong or 
magnificent in appearance, can long 
endure. Bridge and building men 
have always appreciated the impor- 
tance of maintaining underwater 
foundations with the highest degree of 
care, and the necessity for adequate 
periodic inspection of such founda- 
tions to this end. 

Owing to unprecedented storms 
and rainfall ir many parts of the 
country during the last several years, 
the flood damage bill on the railways 
has run into millions of dollars for 
repairs to and renewals of roadbed 
and structures. Large as this has 
been, it might have been many times 
larger if it had not been for the regu- 
lar thorough investigation and in- 
spection of thousands of underwater 
structures, which led to the strength- 
ening or protecting of those that 
showed signs of weakness or of ex- 
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posure to potential hazards to safety. 

To ascertain the attitude and prac- 
tices prevailing on the railways with 
regard to the inspection and examina- 
tion of those parts of their structures 
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Turning to the subject of protec- 
tive coatings for steel, Chairman 
Neville stated that he now has a gang 
applying crank case oil to rusted por- 
tions to loosen scale, which method 
he finds much cheaper than sand 
blasting. C. T. Wilson, (W.M.) re- 
ported that he was using an oil on 
barges in Baltimore harbor in lieu of 
paint, with success. L. C. Smith 
(1.H.B.), also reported that he was 
experimenting with various oils as a 
means of overcoming corrosion re- 
sulting from excessive brine drip- 
pings. 

C. M. Burpee (D. & H.), cautioned 
the members to be careful to insure 
that old paint has sufficient elasticity 
before applying other coatings over 
it, for otherwise trouble will develop 
in the cracking of the new coat dur- 
ing cold weather. E. B. Brown 
(M.P.) cited good results from the 
use of a grease on structures along 
the Gulf Coast. He reported that 
their greatest difficulty arose in get- 
ting rid of moisture which collects on 
metal after it is cleaned and before 
paint can be applied. For this condi- 
tion he finds grease better than paint. 
No cleaning is done before applying 
the grease and there is very little 
difference in appearance. 


that lie under water, the committee 
submitted a questionnaire to 36 roads 
with 221,295 miles of lines in all parts 
of the United States and Canada. It 
received answers from 30 roads. The 
information upon which this report 
is based was taken from the answers 
to this questionnaire. 


Types of Foundations 


The bridge maintenance man is 
particularly interested in the types of 
foundations that support his struc- 
tures, as this determines, to a large 
degree, the character of his under- 
water inspection work and the fre- 
quency with which inspections should 
be made. In the majority of cases, 
foundations fall in one of the fol- 
lowing classes: 

Timber pile, treated or untreated 

Masonry on earth 

Masonry on rock 

Masonry on low-water floors supported 
by piling 

Piling surrounded with concrete masonry 
Bridge foundations fail from va- 
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rious causes. In the majority of 
cases, failures have been due to flood 
or other unusual water conditions, 
and, unquestionably, many of them 
could not have been averted by any 
system or program of inspection. 
There are very few cases on record 
where foundations have failed as the 
result of natural scour over a long 
period of time for such scour is usual- 
ly detected during periodic bridge in- 
spections, and measures are taken to 
correct it or to offset any damaging 
effect that it may have. Failure to 
keep water courses free from tree 
stumps or rubbish, which block the 
normal course of water and divert it 
so that it undermines or washes away 
back or wingwalls, are not unusual. 
Frequently, such foundation failures 
result in the collapse of the entire 
structure. 

It is necessary to keep water 
courses clear at all times, particularly 
pipe culverts, as they may have been 
designed to carry off normal railfall 
but not the unusual storm or flood 
conditions which occur perhaps once 
in 25 years. The stoppage of a pipe 
culvert will often raise the water 
above the pipe to such an extent that 
the head will either force the water 
beneath the pipe, or cause it to cut 
away the fill surrounding it and result 
in a washout. Masonry as well as 
pile foundations have failed because 
rivers or streams have been dredged 
to give a greater depth of water, 
causing high and fast water resulting 
from storms to scour away more of 
the bottom and cause failure. 

Pile foundations generally fail as 
the result of natural decay or from 
the ravages of marine borers. The 
latter cause has been greatly reduced 
by the use of treated material, al- 
though there are cases on record 
where marine borers have weakened 
or destroyed treated piling. Stone 
masonry, even if on a firm founda- 
tion, may fail if the mortar or point- 
ing is washed out, allowing the 
structure to stand with no bond be- 
tween courses. 

Slight settlement of the track over 
a structure and cracks in the masonry 
substructure are sometimes indica- 
tions of weakness in or approaching 
danger to the bridge foundations, al- 
though not invariably. Masonry will, 
at times, show slight settlement and 
cracks due to changes in temperature. 
but these do not necessarily impair 
the strength of the structure, or indi- 
cate a weakened foundation. An 
alert inspector should detect all such 
possible indications of weakness and 
follow them up closely to see that 
they do not develop into a dangerous 
condition. 

The responses received from prac- 
tically all of the roads voice the opin- 
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ion that periodic underwater inspec- 
tion of structures is necessary, al- 
though a few expressed the belief that 
such inspection is necessary only after 
storm periods. The frequency of in- 
spections regarded as_ necessary 
varied from as often as once a month 
to once a year, but all the reports are 
in agreement as to the need for special 
inspections immediately following se- 
vere storms. The type of inspection 
referred to, which has to do only with 
those parts of structures under water, 
should not be confused with regular 
bridge inspections, although these lat- 
ter inspections very often disclose 
conditions in underwater structures 
which require immediate attention. 

All of the roads questioned rec- 
ognize that special conditions require 
special treatment as regards inspec- 
tion. For example, one road cites a 
case where soundings are taken and 
recorded daily at certain bridges in 
seashore territory, so that any 
changes in the bottom, which is sub- 
ject to alternate deposit and wash, can 
be detected immediately. The bridge 
and building man, knowing his terri- 
tory, should program his inspections 
according to the character of his 
structures and the materials on which 
they rest. For example, a second 
masonry structure built on a_ rock 
foundation obviously should not re- 
quire or receive the same attention 
as a similar structure, or a less sound 
one, built on soft soil. 


Responsibility 


The responsibility for the safe con- 
dition of a structure rests primarily 
with the division engineer and the 
bridge and building supervisor or 
master carpenter. Every railroad has 
rules for the periodical inspection of 
structures, but, because of the dif- 
ficulty of making underwater inspec- 
tions, special programs are frequent- 
ly necessary. These special programs 
are, in most cases, under the direction 
of the system chief or bridge engineer 
and are carried out bv division forces 
under system supervision. 

Our investigation shows that few 
railroads have complete and accurate 
“as built” plans of all of their bridges. 
The majority have such plans for 
structures built during the last 25 
years or so, but, apparently, when 
structures older than this were built, 
the necessity for such plans was not 
universally recognized. Undoubted- 
ly, in many cases, plans of older 
structures have been mislaid or lost. 

Most of the roads on which ac- 
curate records are not available have 
not attempted to obtain the missing 
information, except in individual 
cases where they have had cause to 
suspect the stability of a structure. 
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In these cases, the information has 
been secured by building a cofferdam 
around the structure and excavating 
until the bottom of the foundation is 
exposed for examination, or by prob- 
ing around the structure with sound- 
ing rods or pipes until the conditions 
existing about the foundation are 
ascertained as definitely as possible. 
Some roads have examined all struc- 
tures for which information is incom- 
plete, either by the methods referred 
to, or by digging open pits about the 
structures and employing divers, 


Need for “As Built” Plans 


Too much stress cannot be placed 
upon the importance of the careful 
preparation of “as built” plans for all 
structures, and the desirability of 
ascertaining the true condition of 
foundations of those structures for 
which such plans are not available. 
With such records at hand, and only 
with such records, can the engineer 
know, beyond doubt, whether he can 
depend upon his foundations to sup- 
port his structures adequately in times 
of unusual conditions. 

As the result of the severe flood 
conditions which have prevailed in 
many parts of the country in recent 
years, most of the roads affected 
most seriously have intensified their 
activity in underwater inspection, and 
have made a more thorough study of 
all bridge structures, particularly with 
regard to their foundations and the 
capacity of the waterway opening 
which they provide. 


Common Methods 


On the other hand, replies from 
approximately 90 per cent of the 
roads answering our questionnaire 
disclose no important departures from 
older methods of making inspections. 
The most common methods of. in- 
spection include sounding with a 
weighted line, or with a rod or pipe, 
the use of a licensed diver and the 
construction of cofferdams to permit 
the dry inspection of foundations. 

Soundings are used universally, 
primarily to determine the relative 
levels of the bottom of a stream or 
body of water and the bridge founda- 
tion, and may be mede with various 
types of equipment. One of the most 
dependable sounding lines is a chain 
marked off at five-foot intervals with 
leather thongs. Such a line is not 
subject to elongation and shrinkage, 
and discloses the depth of water at 
a glance. The weight on the end of 
the line must, of course, vary with the 
conditions under which the sound- 
ings are taken. Care must be taken 
in the use of ordinary hemp rope or 
sash cord for sounding lines, as tt 
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changes length quickly and will give 
false indications, unless checked con- 
tinually for accurate length. 

Soundings taken with pipes or rods 
give indications that cannot be se- 
cured with a line. A pipe with an 
elbow at the bottom, fitted with a 
short piece at right angles to the main 
rod, will permit sounding or probing 
along the bottom of a masonry struc- 
ture. 

A very satisfactory sounding rod is 
made of half-inch pipe, cut in short 
sections which can be fitted together, 
and equipped at the lower end with 
either a point or a right-angle piece 
for probing, or with a spoon for 
bringing samples of the bottom to the 
surface. 

While general inspections are made 
quite frequently on most roads, ap- 
proximately 70 per cent of the roads 
reporting indicate that they observe 
no arbitrary program for making pe- 
riodic soundings, but require the di- 
vision forces to determine what work 
cf this nature is necessary. The oth- 
er 30 per cent of the reporting roads 
make soundings twice a year, and, in 
addition, immediately following se- 
vere storms. 

The range or extent of the sound- 
ing done varies widely on different 
roads, but the general consensus 1s 
that accurate measurements should be 
made both up and down stream for 
at least 200 £+., or further as condi- 
tions may require, as well as on the 
line of the bridge. It has long since 
been learned that the condition of the 
stream both ways from a crossing has 
a definite effect upon the action of 
the water directly about a structure. 
With the necessary knowledge of bot- 
tom conditions immediately each way 
from a structure, one is forewarned 
of possible damaging influences, that 
may not come into full play until flood 
stage, and can take the necessary ac- 
tion to guard against them. , 

Divers are employed on occasions 
by about 70 per cent of the roads to 
secure information at places where 
soundings or probings are not feas- 
ible, or where some concern exists as 


‘to the condition of foundations, and 


the true condition cannot be deter- 
mined readily in any other manner. A 
few roads have on their payrolls, li- 
censed divers, or men licensed to do 
diving work and employ them to make 
periodic examination of all structures 
in deep water. ; 
Inspection by a diver requires the 
employment of sufficient men and 
equipment to safeguard the man who 
is making the inspection, as well as 
to facilitate the operation so as to 
keep the expense of the work at a 
minimum. Under even the most fav- 
orable conditions, however, regulation 
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diver operation is costly. The diver 
must be equipped with regulation 
equipment, including suit and helmet, 
weighted shoes and belt, air pump and 
a hose. In some cases, to facilitate 
his work, it is necessary to employ 
derricks, scows, floats, sheet piling 
and shields of various types and 
shapes. 

A two-way telephone between the 
diver and the surface is used by some 
roads to make it possible for the diver 
to transmit his findings currently to 
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Diver and Helpers in Protection Cage 


the phone man above the surface, who 
promptly records the data. This equip- 
ment obviates the necessity for fre- 
quent trips to the surface to report 
conditions observed, thereby saving 
time and expense, and also insuring 
more accurate notes. Special protec- 
tion is necessary in many cases, es- 
pecially in deep, fast-running water, 
to prevent the diver from being swept 
away, or into protruding spikes or 
timbers, as well as to avoid the foul- 
ing of his air and safety lines. Fail- 
ure to provide suitable protection for 
a diver reduces the accuracy of his 
inspection of the structure, and may 
result in a serious accident. 


Uses Swimmer 


One road reports the employment 
of an expert swimmer, who is able to 
examine structures in water up to 20 
ft. in depth without the aid of a div- 
ing suit. Experience with this practice 
is said to be highly satisfactory, it 
being stated that the inspections made 
by the diver have proved very accu- 
rate, and that they have been carried 
out at relatively small expense. 

The Canadian National has em- 
ploved the services of divers exten- 
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sively, especially on its Central region. 
The following is an outline of the 
practices followed on that road: 


A diving crew was organized, consisting 
of a foreman, diver, diver’s tender, two 
pump operators and an experienced drafts- 
man. Standard regulation diving apparatus 
was provided. This consisted of helmet and 
suit, weighted belt and shoes, life line 
and air line, together with a three-cylinder 
pump. A two-way telephone instrument 
fitted to the inside of the helmet provided 
the communication between the diver and 
those in attendance above the water. The 
draftsman made notes from the diver’s 
reports and later made sketches from the 
reports of any conditions that differed from 
those recorded on “as built” plans. Scour- 
ing around or under the structure or any 
erosion of the masonry or movement or 
settlement of the stones in the piers by 
reason of ice jams, were noted. 

While the foreman of the crew had had 
experience in masonry construction and the 
diver was an experienced man, the rest of 
the crew, consisting mainly of junior em- 
ployes in the engineering department, had 
had no previous experience. They soon 
became proficient and proved adept in 
building and placing current deflectors to 
protect the diver in swift running water 
as well as rigging derricks and driving 
steel sheet piling around the deflectors. 

The current deflectors consisted of timber 
A-frames floated out ahead of the nose of 
the pier and anchored. They served as a 
frame around which sheet piling was placed 
forming the protection for the diver. 

In almost all cases the work was carried 
on from a rift or float composed of 12 
empty oil drums lashed together in 3 sec- 
tions of 4 drums each, the whole being 
floored over with 2-in. planking making a 
deck about 15 ft. square, upon which the 
air pump was placed and operated. J.ad- 
ders used by the diver in getting to and 
from the bottom of the river were made 
of 2-in. wrougat iron pipe rails and 1-in. 
pipe rung’; welded together. They were 
in lengths of 16 ft. and 20 ft. and could 
be coupled together when the depth of the 
water required a longer ladder. 

The most satisfactory way of in- 
specting piling in tidewater territory is 
to pull some of the piles in question 
and then cut them into sections so that 
definite knowledge can be had as to 
the extent that they have been at- 
tacked by marine borers. Inside de- 
cay in piling can be detected by 
striking the side of the piling with a 
hammer or other heavy instrument. 
Tf decay exists to any appreciable ex- 
tent, the piling will give out a drum 
sound. If any sign of decay is de- 
tected, further investigation should be 
made by boring into the piling with 
brace and bit, or with an increment 
borer, which will show the thickness 
of the shell that is still supporting the 
structure. Piling generally shows first 
signs of decay at a point approxi- 
mately 4 ft. above the low waterline, 
and should be carefully watched and 
inspected at this point. 

Cofferdams, because of the expense 








672 


which they involve, have not been 
used to any extent in inspection work, 
except in rare cases where very fast 
water is encountered or where the 
engineer is almost certain that repairs 
will have to be made upon the com- 
pletion of the investigation. Test bor- 
ings likewise have been little used in 
routine inspection work, but they have 
been employed extensively in deter- 
mining the character of soil prelimi- 
nary to the construction of new facili- 
ties. 

One of the most important phases 
of any inspection work is the estab- 
lishment of a satisfactory method of 
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and buildings, N.Y.C., Corning, N.Y.; J. V. 
Inabinet, master carpenter, S.A.L., Tampa, 
Fla.; N. D. Howard, eastern editor, Rail- 
way Engineering and Maintenance, New 
York City, N.Y.; E. R. Tattershall, su- 
pervisor of structures, N.Y.C., New York 
City, N.Y. Wm. C. Harman, supervisor 
B. & B., S.P., San Francisco, Calif.; H. C. 
Jones, bridge inspector, S.P., Portland, Ore. 


Discussion 


E. C. Neville (C.N.R.) stressed 
the importance of knowing the char- 
acter of and changes occurring in 
a stream for a considerable distance, 
both below and above the structures 





Structures Such as This Should Have Periodic Inspection 


compiling and recording the informa- 
tion secured. This is important not 
alone because it provides a perma- 
nent, accurate record, but also because 
it permits subsequent data to be com- 
pared most conveniently and effective- 
ly, with those obtained earlier. There 
is considerable variance in the man- 
ner in which the different roads re- 
cord inspection data. Some use per- 
manent note books, while others use 
a card index system or special in- 
spection form on tracing cloth and 
blueprint paper. One road paints 
sounding-data directly on its masonry 
structures so that anyone making 
either a routine or an emergency in- 
spection, can see, as he takes measure- 
ments, whether any change has oc- 
curred without the necessity of re- 
ferring to office records. 

No class of maintenance work is 
more important, or should be given 
more careful consideration, than the 
underwater inspection of railroad 
structures. The slightest neglect or 
carelessness in this work may be the 
cause of placing a most important 
line out of service, or, of greater im- 
portance, be the cause of a serious 
disaster. 

Committee—W. R. Ganser, (chairman), 
master carpenter, P.R.R. and P.R.S.L.. 
Camden, N.J.; E. C. Neville, bridge and 
building master, C.N., Toronto, Can.; A 
B. Scowden, general bridge inspector, B. 
& O., Cincinnati, O.; H. A. Gerst, assis- 
tant bridge engineer, G.N., Seattle, Wash. : 
J. S. Lowe, supervisor bridges and_build- 
ings, N.Y. N.H. & H., Boston, Mass. ; 
C. A. J. Richards, master carpenter, P.R.R., 
Chicago, Tll.; J. F. Lockwood, supervisor 
bridge erection, C. & O., Richmond, Va.; 
John E. Bird, assistant supervisor bridges 


crossing them. He said that it had 
been his experience, in common with 
other bridge men, that the construc- 
tion of other structures, even as far 
away as one-half mile above the 
existing structure, may create seri- 
ous changes in the bed of the stream 
and the direction of the current. 
This danger is greatly increased 
when the new structure lies within 
a short distance above the existing 
structure. 

He also described the method of 
providing two-way telephone service 
between the diver and the float from 
which the diver works, and said that 
experience had shown that it saves 
more than half of the diver’s time. 
A particular advantage of the two- 
way telephone conversation is that 
the contact man on the float can 
make notes of what the diver finds 
as he finds them and that after the 
diver comes up to the surface, he 
can confer with him to make a check 
and ascertain whether the notes are 
correct and complete. He said that 
some of the jobs investigated on the 
Canadian National were in water 
having a depth of 30 to 40 ft. and 
in currents ranging from 8 to 12 
miles per hour. Where strong cur- 
rents were encountered, A-frames 
were lowered to project several feet 
outside of the line of the pier or 
abutment. After the A-frame was 
landed, it was used as a guide for 
driving sheet piling. In deep water 
with swift current, it was very diffi- 
cult to handle the sheet piling and 
be assured that it would be driven 
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in proper position but this was the 
only way the diver could be pro- 
tected. This diver inspection was 
carried on for about four years on 
the central region of the Canadian 
National until all structures had 
been given under water examination. 

W. C. Harman (S.P.) said that 
in his territory the inspection of 
treated piles both above the ground 
and for about four feet below is 
important to insure against over- 
looking termite infestation. It has 
been the experience of his road that 
where green timber is treated by the 
full-cell process and driven in struc- 
tures in the arid sections, the piling 
cracks and opens up below the zone 
of treatment, giving an opportunity 
for the entrance of termites and that 
in this territory, particularly, piling 
must be given special inspection to 
insure freedom from termite action. 

He said also that in the flood that 
occurred about three years ago in 
the Tehachapi canyon all bridge 
foundations which rested on bed 
rock withstood the impact of the 
flood, although in some cases the 
bridges themselves were covered 
with debris washed down by the 
flood waters. All other structures 
which rested on boulders or other 
material but not on bed rock were 
washed out. As a result of the ex- 
perience during this flood, all foun- 
dations on the Pacific System have 
heen examined. On some of the 
high viaducts on the Coast lines it 
was necessary to construct coffer 
dams to reach below the footings. 

John L. Vogel (D.L.&W.) stated 
that after the flood in central and 
southern New York last summer, all 
foundations in this territory were 
examined, it being necessary in a 
number of instances to employ div- 
ers for this purpose. The older 
structures on this line were com- 
pleted between 1882 and 1884 and 
practically all of them rest on hem- 
lock grillages on either gravel or 
stiff clay foundations. 

During the period of the flood one 
pier, which had been surrounded by 
earth to a height well above normal 
high water. was undercut and the 
location of the pier scoured to a 
depth of 17 ft. below the footing 
while two spans away scour occurred 
in front of another pier to a depth 
of 12 ft., although the pier itself 
was not destroyed. In all cases 
where scour occurred during this 
flood and the pier was not destroyed, 
the condition was corrected by sur- 
rounding the footings with steel 
sheet piling and excavating to a 
depth considerably below the origi- 
nal footing, after which the piling 
was surrounded by a curtain of con- 
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crete placed by means of tremies. In 
a number of instances, grout was 
then forced into the stone masonry 
footings by means of high-pressure 
umps. 

President Benjamin called atten- 
tion to the special importance of 
watching highway construction to 
see that bridges and culverts are not 
so placed as to endanger existing 
railway structures. W. A. Batey 
(U.P.) emphasized what President 
Benjamin had said and stated that 
shortly after the construction of 
U. S. Highway 40 in Nebraska, 60 
Union Pacific bridges and culverts 
were washed out as a result of this 
new construction and that some of 
these structures had been standing 
since 1869 without having given 
previous trouble. He also empha- 
sized the desirability of painting in- 


Relative Merits of 
Conditions 


THE source of a water supply is an 
important factor in the selection of 
pumping equipment. Where the sup- 
ply is secured from a reservoir or lake 
and the stage of water is subject to 
slight variation, the problem is com- 
paratively simple. In many cases, 
however, particularly on many of our 
southern rivers, there is a wide varia- 
tion in the stage of water, sometimes 
amounting to 60 ft. or more. This is 
also true of deep wells where the 
pumping head may be 400 ft. or more 
below the surface. While different 
types of pumps may be used under 
these conditions, some one particular 
type will usually be found most satis- 
factory. Pumps commonly used in 
railway service may be grouped un- 
der four general heads :—reciprocat- 
ing pumps, centrifugal pumps, air lifts 
and rotary pumps. 

Reciprocating pumps represent the 
earliest type and are used more ex- 
tensively than any others. While the 
centrifugal pump is a more recent de- 
velopment it is rapidly replacing the 
reciprocating pump for new installa- 
tions. The air lift is used under cer- 
tain conditions for pumping from 
deep wells. While the air lift is less 
efficient than any other type of pump- 
ing equipment there are conditions 
where its advantages offset the lower 
efficiency, as for example, in very 
deep wells with an extremely high 
lift, in wells that were not drilled per- 
fectly straight and for water contain- 
ing considerable grit or sand. A lift 
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spection data on the piers and abut- 
ments of bridges, including the pene- 
tration of piling in the foundation. 
With this data section foremen, 
roadmasters and bridge inspectors 
can quickly determine any change 
in conditions at the time they make 
the inspection, whereas if this in- 
formation is not available on the 
ground it is necessary to go to head- 
quarters to determine whether con- 
ditions have changed. He said that 
these inspections are made after 
every severe storm. 

Mr. Neville then called attention 
to the fact that most maintenance 
officers are concerned about the 
safety of structures over streams in 
which floods occur frequently. On 
the Canadian National, however, it 
has been found that some of the 
worst conditions existed in struc- 
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tures over streams that are subject 
to very little fluctuation in height 
and that the trouble is caused by 
obstructions in the stream deflecting 
the current or by new structures 
which have been built above the 
railway bridges. 

F. B. Murray (C.N.R.) said that 
while there are no plans available 
for any of the older structures, the 
situation with respect to later struc- 
tures is often almost as bad, for the 
reason that the plans are drawn be- 
fore the bridge is constructed and 
that the construction engineer often 
fails to add the data concerning 
character of soil, added or decreased 
depth of footings, penetration of pil- 
ing and other information that will 
be of value in determining the con- 
dition of the structure when the ex- 
amination is made. 


Different Types of Pumps 


Report of Committee 
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of 400 ft. is not at all uncommon in 
certain parts of the West, and in in- 
dividual cases these lifts are as high 
as 900 ft. Under these conditions 
the overall efficiency and economy of 
the air lift compares favorably with 
other pumping equipment; in fact, 
there is a question whether either a 
turbine or reciprocating pump could 
be operated successfully with pump- 
ing heads of 800 or 900 ft. below the 
surface. The rotary pump has not 
been used extensively in railroad 
service, although it is coming into use 
in the smaller sizes for pumping 
chemicals used in wayside treatment. 

The changes in the power units 


Under Which Each Is Most Suitable 


used to drive pumps have been quite 
as revolutionary as the. changes in the 
design of the pumps themselves. At 
the beginning of the century pumps 
at railway water stations were driven 
almost exclusively by steam. For a 
time, gasoline engines were installed 
in place of many steam plants, but 
they were subsequently superseded by 
the semi-diesel oil engine, which is 
still used extensively at railway water 
stations. The wide extension of 
power lines and reductions in the cost 
of electric current have made it pos- 
sible to install many electric-driven 
pumps, replacing both steam and oil 
to a large extent. 

The Illinois Central, for example, 
has within the last 20 years remodeled 
and enlarged 129 steam operated wa- 
ter stations, installed oil engines at 
55 stations and replaced steam with 
electric power at 30 others, in addi- 
tion to installing combinations of two 
or more of these sources of power in 
17 plants. Practically all of the new 
pumps installed during this period 
have been of the centrifugal type, 
the existing steam pumps in many in- 
stances being transferred to remod- 
eled and enlarged steam plants. 


Steam 


The steam pump has been used 
longer than any other type of pump 
now in use. Steam pumps, as a rule, 
are simpler in operation and more 
flexible than any other type of pump, 
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as the speed or rate of pumping may 
be regulated readily by the throttle 
valve, while with other types of prime 
movers, variations in speed must be 
accomplished through a rather com- 
plicated system of reducing gears, or 
by different sizes of pulleys in a belt 





Pump Head for Deep-Well Pump 


drive. The principal disadvantage of 
the steam plant is the necessity for 
constant attendance. While the fuel 
cost is much less than that of a gaso- 
line engine, and as a rule is lower than 
the cost of electric current, it is higher 
than the cost of the fuel for either 
a semi-diesel or a diesel oil engine. 

The cost of maintaining a steam 
pump and boiler is greater than that 
of an electric motor, and as a rule 
is in excess of the cost of maintain- 
ing an oil-driven pumping unit, de- 
pending upon the character of the 
feed water used and other conditions. 
Many of the steam-operated railway 
pumping stations now in service were 
installed before the development of oil 
or electric pumping units, and in all 
probability the majority of them will 
be replaced by oil or electricity as 
they wear out or become inadequate 
for the demand. In a number of 
cases, however, where steam is re- 
quired for purposes other than pump- 
ing, the use of steam pumps will be 
continued indefinitely. 


Internal Combustion Engine 


The term “internal combustion en- 
gine” includes gasoline engines, diesel 
engines and engines of the so-called 
semi-diesel type. The gasoline en- 
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gines used in railway water service 
are rapidly being replaced by other 
equipment, except for small installa- 
tions and for portable pumps, because 
of the high cost of fuel with such 
operation. 

The true diesel engine differs from 
the so-called semi-diesel type of en- 
gine in that it operates under higher 
compression, and ignition takes place 
from the heat generated by compres- 
sion. This initial ignition in the true 
diesel engine is accomplished through 
the use of auxiliary air-compressor 
equipment. With the so-called semi- 
diesel, or low compression, type of 
engine, the oil is injected in liquid 
form and the ignition is accomplished 
by the use of a tube or hot ball which 
is preheated by a torch. 

The true diesel type engine is not 
generally adapted to use at railway 
water stations because engines in 
types suitable for use at water sta- 
tions have not been constructed in 
sizes under 40 hp., while the require- 
ments in railway water stations sel- 
dom exceed 30 hp. Developments in 
the diesel engine, as used on tractors, 
cranes and similar equipment within 
the past few years, indicate that en- 
gines of the true diesel type will prob- 
ably be available in the near future 
in sizes adapted to railway water sta- 
tions. 

The advantage of the true diesel 
over the semi-diesel type is its great- 
er fuel economy, as it has been found 
in actual practice that the true diesel 
uses approximately 0.5 Ib. of fuel per 
horsepower-hour as compared with 
an average of 0.8 lb. for the so-called 
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a fuel cost of $0.05 per gallon, the 
power cost is equivalent to a rate of 
approximately $0.01 per kw.h. for 
electricity and a cost of about $1 per 
ton for coal for the ordinary steam 
pumping station. 

The operation of pumps by electric- 
ity offers many conveniences and ad- 
vantages over other forms of power 
where suitable rates for electricity 
may be obtained. The electric motor 





Oil Engine Driving Centrifugal Pump 


is well adapted to driving power 
‘pumps, particularly _ centrifugal 
pumps, as it may, in most instances, 
be connected direct to the centrifugal 
pump with the use of a minimum of 
floor space for the pump and motor. 
With power pumps of the reciprocat- 
ing type it is necessary, of course, to 
use reducing gears because of the 
relatively high speed at which the mo- 
tor must operate. 
The electric motor may be oper- 
ated with little if any attendance oth- 
er than an occasional inspection and 
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Duplicate Installation of Electrically Driven Centrifugal Pumps 


semi-diesel type. The initial cost of 
the diesel engines, of course, is more 
than that of the semi-diesel type, and 
the cost for maintenance is approxi- 
mately the same. Both the diesel or 
semi-diesel types are well adapted to 
the operation of power pumps of all 
types by means of various drives. 
The power cost for diesel engines, 
independent of other operation or 
maintenance charges, is lower than 
that for any other driving unit. With 


oiling. The maintenance costs are 
also much lower than for either the 
oil engine or the steam pump and 
boiler. The control may be manual, 
push-button or automatic. Where 
push-button or automatic control is 
used, either alone or in combination, 
such control may be entirely remote 
from the pumping unit itself, and if 
desired may be located several miles 
away. The adaptability and economy 
of electric power will depend upon 
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the availability of power lines, and 
the demand or _ readiness-to-serve 
charge and the power rates. 

The relative efficiency of the dif- 
ferent types of pumping equipment is 
of chief importance when comparing 
pumps of the same type, as, for ex- 
ample, one centrifugal pump with an- 
other. This is because the selection 
of any particular type of pump will, 
as a rule, depend upon local condi- 
tions rather than upon the efficiency 
of the various types. For example, at 
terminals where electricity is avail- 
able the demand charge is usually 
negligible, and the rate for current 
relatively low, while if steam is read- 
ily available steam operation will 
probably prove more economical. In 





A Steam Pump in Pit 


the absence of either steam or elec- 
tricity at isolated points internal com- 
bustion engines are probably more 
desirable. 

It is a characteristic of the centrif- 
ugal pump that the impeller must 
be designed for the particular con- 
dition under which the pump must 
operate, and any material variation in 
head naturally affects the efficiency 
of the pump. For example, with 
some impeller designs the horsepower 
required when operating against 
heads lower than that for which the 
pump was designed may increase to 
such an extent that the motor or oth- 
er power unit will become overloaded, 
while the operating head on other 
types of pumps may be reduced to a 
minimum without overloading the 
motor. It would, of course, be pos- 
sible to install a motor of sufficient 
size with any type of pump to guard 
against overloading. This, however, 
would materially afféct the overall ef- 
ficiency of the pumping unit and re- 
sult in an excessive demand charge 
for current. 

Reciprocating pumps of either the 
steam or power type are not affected 
by any variation in head, for, being 
of a displacement type, the discharge 
of these pumps varies directly with 
the speed. 

The requirements for different 
types of deep-well pumps may be 
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made more specific. For example. 
displacement or reciprocating pumps 
are adapted to pumpages of from 50 
to 300 gal. per min., and to varying 
depths of pump setting of 300 ft. or 
less. The drive may be either steam, 
electricity or internal combustion en- 
gine. The steam drive usually con- 
sists of a vertical cylinder with a 
stroke of from 24 to 36 in. With the 
use of either electricity or the oil en- 
gine, the drive may be either by belt 
or through a reduction gear. 

The vertical turbine pump is 
adapted to pumpages of from 50 to 
6,000 gal. per min., and to various 
depths of setting to a maximum of 
500 ft. In the case of pumps with a 
submerged motor the depth of setting 
is limited only by the depth of the 
well. 

The air lift has a wide range of use 
in pumping from wells and is parti- 
cularly adapted to use in wells where 
a very deep pump setting would be 
required, as for example, 500 ft. or 
more. As stated previously, it is also 
more suitable than other types of 
pumps for installation in crooked 
wells or wells that produce consider- 
able sand. Practically the only limi- 
tation of the air lift is that it must 
have sufficient submergence under a!l 
pumping conditions. As a rule the 
submergence should not be less than 
35 per cent of the total lift. 

The most satisfactory type of pump 
installation to be used in a given case 
can best be determined by a careful 
study of local conditions and esti- 
mates of the power cost, the cost of 
operation and maintenance, and the 
interest and depreciation on the total 
investment. 

Committee—C. R. Knowles (chairman), 
superintendent water service, I.C., Chi- 
cago; W. S. Lacher, managing editor, 
Railway Engineering and Maintenance, 
Chicago; J. H. Bugg, supervisor water 
service, C.N.R., London, Ont., Can.; T. B. 
Turnbull, superintendent bridges and build- 
ings, A.A., Owosso, Mich.; L. C. Smith, 
supervisor bridges and_ buildings, 1.H.B., 
Hammond, Ind.; J. P. Wood, supervisor 


bridges and buildings, P.M, Grand Ledge, 
Mich.; W. L. Wallace, supervisor water 


- service, P. M.. Saginaw, Mich. 


Discussion 


Referring to that portion of the 
report dealing with the use of Diesel 
engines for the operation of pumps, 
A. Chinn (Alton) raised the ques- 
tion as to whether the widespread 
use of such engines would cause an 
ultimate increase in the price of fuel 
oil, thus offsetting the economies of 
these pumps. Mr. Knowles replied 
by citing the experience with distil- 
late, which formerly was a drug on 
the market because of the lack of 
demand for it. Since the creation 
of a market for this product in the 
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operation of certain types of en- 
gines, Mr. Knowles pointed out that, 
while the price has increased appre- 
ciably, the increase has not been 
sufficient to offset the economies ac- 
cruing through the use of this fuel. 
Mr. Knowles also pointed to the fact 
that despite the increased consump- 
tion of fuel oil during the last few 
years in home use and elsewhere, 
the price has not increased but on 
the other hand has shown a slight 
decrease. It is Mr. Knowles’ opinion 
that it will be many years before the 
price of fuel oil begins to approach 
that of gasoline. 

A. L. McCloy (P.M.) pointed to 
that portion of the report which rec- 
ommended that the submergence of 
an air lift pump should not be less 
than 35 per cent of the total lift 
and said that it was his experience 
that the submergence should be 
about two-thirds of the lift. Mr. 
Knowles agreed with the latter fig- 
ure and called attention to the fact 
that 35 per cent submergence recom- 
mended in the report is the mini- 
mum. Mr. McCloy described an air 
lift installation in which the lift was 
operated by exhaust gases from a 
six-horse-power gasoline engine. 

T. B. Turnbull (Ann Arbor) de- 
scribed the water service facilities 
on his road, saying that water was 
obtained from city water depart- 
ments and springs, and that at other 
locations hydraulic rams, steam 
plants, semi-Diesel engines and elec- 
tric pumps were employed in pump- 
ing water. He asked if the centri- 
fugal pump was as efficient as the 
reciprocating type. Mr. Knowles re- 
plied that the centrifugal pump is 
generally rated as being slightly 
more than 70 per cent efficient, while 
reciprocating pumps are considered 
to be from 85 to 90 per cent efficient. 
However, because of the condition 
of the packing and valves in recipro- 
cating pumps, he doubted if the dis- 
parity between the efficiencies of 
these pumps was a great as indicated 
by these figures. 

_W. L. Nies (Fairbanks, Morse & 
Co.) explained that the displace- 
ment pump is best adapted to condi- 
tions requiring the pumping of a 
small volume of water against a high 
head, while the centrifugal pump is 
most efficient when pumping a large 
quantity of water against a low head. 
In discussing the cost of fuel oil. 
Mr. Nies said that, while it is con- 
ceivable that the cost of this oil will 
increase with greater demand, it is 
not likely that it will ever approach 
that of gasoline because only one- 
half as much fuel is required to pro- 
duce a horsepower hour. He de- 
scribed a type of installation where 
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10-hp. Diesel engines, operating at 
1,200 r.p.m., are used to operate elec- 
tric generators in lighthouse service 
on the Great Lakes. The installa- 
tions, he said, are made in dupli- 
cate in order to guard against in- 
terruptions in service through the 
failure of one of the engines to start. 
The engines, he said, are controlled 
automatically by means of photo- 
electric cells that are sensitive to 
changes in light conditions. 

Mr. Chinn asked what had been 
done to prevent the accumulation of 
dirt in the injectors of Diesel en- 
gines. Mr. Nies pointed out that 
the injector orifice in Diesel engines 
is only about 0.015 in. in diameter 
and, therefore, it is difficult to keep 
them from becoming clogged with 
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dirt. He said, however, that an ef- 
fective oil filter had been developed, 
which consists of a large number 
of brass discs, which may be cleaned 
by turning a handle. Mr. Nies de- 
scribed a pump installation on the 
Grand Trunk Western, in which the 
pump is equipped with a propeller 
similar to a ship’s propeller. In this 
installation, he said, the pump is con- 
nected directly to a crane, there be- 
ing no storage tank. Mr. McCloy 
pointed out that such installations 
are well adapted to a climate where 
there is much cold weather as they 
are more or less “foolproof” and 
there is not much danger of delays 
occurring in the water supply be- 
cause of the freezing of the equip- 
ment. Mr. McCloy said that there 


The Welding of Pipes 
for Water Supply, Plumbing, Etc. 


THE instructions to your committee 
were quite general and not restricted 
to particular phases, so that during 
our survey a wealth of material was 
assembled. It was, therefore, our 
duty to select and present certain of 
the general items rather than attempt 
detailed descriptions which, while in- 
teresting and valuable, would extend 
this report to such length as to prove 
objectionable. We present, there- 
fore, brief descriptions of past and 
present uses, methods of installation 
and resultant advantages of the use 
of welded pipe lines for carrying 
water, steam, oils, liquids and gases. 


Past Performances 


One mid-western road first welded 
pipe in 1913 and has recognized this 
method of installation as standard 
practice in all power and general 
service work since 1920. An eastern 
railway installed a welded steam line, 
all welding being done by a contrac- 
tor, about 15 or 16 years ago. The 
pipe was assembled with standard 
threads and couplings and later each 
end of the couplings was welded, 
while standard flanged branches and 
fittings were used. The initial assem- 
bly was thoroughly done and in all 
probability the line would have been 
steam tight without the welds. How- 
ever, it is subject to very severe serv- 
ice conditions, it is supported on 
posts, the bottom of the line is about 
one foot above the ground and it is 
covered on the sides and top with a 
wooden box for protection, the top of 
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which is used as a walk-way by men 
in the yard. It is adjacent to a side- 
track used for icing cars, the boxing 
and: supporting posts have deterio- 
rated owing to deferred maintenance, 
and the pipe is considerably out of 
surface and line, but in spite of all 
unfavorable conditions, no leaks have 
developed, and in all probability the 
line will be serviceable for several 
years to come. 

During March, 1928, the same rail- 
way placed in service a new engine 
house wherein all pipe lines and 
branches were welded and the use of 
fittings eliminated to a considerable 
extent. The oxy-acetylene process 
was used to make welds in place as 
it was impossible to roll the pipe, since 
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are two types of centrifugal pumps 
in service on his road, one type hav- 
ing small impellers operating at 
3,600 r.p.m. and the other having 
large impellers operating at 1,800 
r.p.m., and wondered which of these 
types was the most efficient. Mr. 
Nies replied that the efficiencies of 
such units depend to a large extent 
on the head against which they are 
pumping. In making a reply to a ques- 
tion from Mr. McCloy, Mr. Knowles 
said that in general single-stage pumps 
are more efficient than multiple-stage 
units. In this connection Mr. Nies 
pointed out that the initial cost of 
the single-stage pump is less than 
for the multiple-stage type and that 
it is more economical to maintain 
than the latter type of pump. 


the line conforms to the radius of the 
building. It was not curved but 
changes of direction were made at 
the welds at each roof truss. The end 
of one pipe was flanged slightly while 
the adjoining end was beveled to form 
a socket fit prior to welding. Cuts 
made at several joints disclosed im- 
perfections, indicating the possibility 
of imperfections even in lines where 
the larger proportion of the welds 
may be perfect. This job was also 
done by a contractor under railway 
inspection. The line developed a 
great many pit holes in service and 
the interior became encrusted with 
ferro-oxide deposits. The water is 
obtained from a local supply contain- 
ing a large proportion of vegetable 
matter which, when heated, attacks 
the iron pipe very quickly. A portion 
of the line is 5 in. in diameter, while 
the remainder is 6 in., and the lat- 
ter section which has been used much 
more than the 5-in. line, was found 
to be so encrusted that its capacity 
was cut down more than 50 per cent. 
The pipe is now being replaced by a 
cement-lined pipe with flanged fit- 
tings. 

During 1929 the same eastern rail- 
way installed an 8-in. welded steam 
line placed in a cast iron conduit 
transversely under 23 yard tracks, 
with a riser at each track for car-heat- 
ing service. Many leaks developed 
during the first year’s service and by 
the end of the fourth year mainten- 
ance costs had increased to such an 
extent that the line was condemned. 
The welding in this instance was all 
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of the place type and done by a con- 
tractor. Examination during aban- 
donment operations showed porous, 
uneven, poorly fused welds and that 
a large amount of metal had been al- 
lowed to run down inside the pipe. 





Unretouched Photographs Showing an Ex- 
ample of Poor Workmanship in an Oxy- 
acetylene Place-Weld in a Six-Inch Wrought 
Iron Pipe. Fig. 1 Shows a Large Pit Hole 
to the Right of the Center Line, Fig. 2— 
Enlarged Exterior Views of Two Pieces 
Cut from the Weld, Fig. 3—Interior Views 
of the Same Pieces, Fig. 4—Shows How 
Weld Metal Formed Globules on the In- 
terior of the Pipe. 


It was quite apparent that railway in- 
spectors were not properly qualified, 
since most of the leaks were found on 
the bottom of the line in a difficult 
position for the welders to reach. 


Replacement 


Replacement was made by an over- 
head line carried on steel supports 
over 14 tracks, and encased in an im- 
proved conduit underground for the 
remainder of the distance. Rolled 
welding was used in this instance and 
the pipe set in a cold strain. The 
entire line is without expansion 
joints. In this instance a more re- 
liable and experienced contractor was 
employed. A detailed inspection was 
made of every weld, using 200 Ib. 
hydrostatic pressure, while the pipe 
was subjected to severe hammer 
blows at each welded joint in an at- 
tempt to loosen any irhperfectly fused 
metal. Three men made separate in- 
dividual inspections and checked with 
each other at each joint. The weld- 
ing was done by the oxy-acetylene 
process, and the line has been in serv- 
ice for one heating season without 
developing any leakage whatever. 

Comparatively few railways are 
using welded pipe line installations 
for either new or maintenance work, 
although a comparatively large 
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amount of piping is installed and 
maintained in this manner, with esti- 
mated savings of from 20 to 50 per 
cent over old methods in total installa- 
tion costs. Replies received from 11 
railways indicate that welding is be- 





ing used in ordinary maintenance, 
while 3 of the replies were in the 
negative. 

Both oxy-acetylene and electric 
welding are used, the choice depend- 
ing entirely upon local conditions, the 
purpose and locations of the various 
pipe lines. A marked divergence of 
opinion has been expressed as to 
which form is more efficient. With 
work properly carried on under pro- 
ficient supervision, equally satisfac- 
tory results may be attained with 
either process. However, it is quite 
apparent that for general mainten- 
ance of way work the oxy-acetylene 
system is preferred by a large major- 
ity because the equipment is simpler, 
requires less capital expenditure, is 
more readily transported from place 
to place and the supplies of oxy- 
acetylene are generally available over 
entire railway systems. 


All Sizes Being Welded 


Practically all sizes of wrought iron 
and steel pipe are being welded suc- 
cessfully and economically, while sev- 
eral cases are on record of the weld- 
ing of brass pipe with equal advan- 
tage. Welded lines are used for the 
transmission of water, steam, air, oils 
and gases with reported pressures 
varying from 65 to 150 Ib. per sq. in. 
Some railways are using welding to 
advantage on small jobs, as in small 
houses or stations, while others are 
doubtful of its effectiveness or do 
not use the process in these instances. 

The organizations for welding vary 
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considerably, depending upon the lo- 
cation, type of work and the territory 
under the direct supervision of the 
person responsible for the mainten- 
ance of pipe lines on divisions, dis- 
tricts or systems. However, it is 
quite evident that regular journey- 
men have become proficient in the art 
of welding and, the designing of pipe 
fittings, either through the benefit of 
educational classes organized by the 
railways, or through vocational 
classes developed in conjunction with 
the public school system. 


Plans 


It is apparent that satisfactory and 
efficient welded pipe lines may be in- 
stalled by either contractors or rail- 
road company forces. In the former 
it is quite necessary that dependable 
and experienced contractors be se- 
lected, that the railways’ inspectors 
should be thoroughly experienced 
welders qualified to perform the work 
themselves, and that the work con- 
form to definite inspection rules and 
regulations, the object of which is to 
secure proper materials and work- 
manship in conformity with plans and 
specifications. However, it is the 
feeling of the committee that in the 
interest of economy, efficiency and 
service, pipe line welding should be 
conducted by properly educated and 
instructed journeymen under the sup- 
ervision of the officers directly re- 
sponsible for construction and main- 
tenance work. 

A great deal of information and 
many: opinions concerning the advan- 
tages of welded pipe lines were re- 
ceived. These data are described un- 
der the following headings: (1) 
Plans, (2) installation, (3) joints, 
(4) pipe, (5) efficiency and (6) prac- 
tices. 

Plans—It is apparent that where 
welding is substituted for convention- 
al threaded joints, drafting room 
practices may be simplified. Dimen- 
sions in some cases may be given 
merely between center lines of fittings 
and straight lines may be used to in- 
dicate the pipes. Fittings welded in 
the field give a greater latitude in in- 
stallation, as exact degrees for direc- 
tional change do not necessarily have 
to be adhered to, while the elimination 
of flanges further simplifies drafting. 
No additional clearance is required 
for the location of joints between pipe 
sections, since the outside diameter of 
the welded joint is essentially no 
more than the diameter of the pipe. 
This form of installation will also 
result in a much smaller material list. 

Installation—Changes of direction 
due to unforeseen obstructions are 
made more readily and economically 
during installation with welded than 
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with threaded pipe. Greater economy 
in installation may be obtained be- 
cause welding involves less handling 
of machinery and obviates the han- 
dling of pipe to and from the thread- 
ing machines. Welding outfits are 
transported to and along pipe lines 
more readily and economically than 
are threading machines, especially 
during the installation of pipe of large 
sizes. A smaller organization is also 
able to handle welded lines. 

Replies to the questionnaire indi- 
cate that a welded job may be in- 
stalled in less time than the conven- 
tional threaded line, with a resulting 
saving in labor and a reduction of 
10 to 50 per cent in erection sche- 
dules. A few replies indicated that 
there is no saving in time in the use 
of welding for pipes under 2 in. in 
diameter. Another decided advantage 
in installation is the fact that several 
welders may work on the same line 
at one tinfe, since it is unnecessary 
to wait for successive lengths of pipe 
to be applied. 

Joints—During 1932, the General 
Electric Company conducted a series 
of tests designed to secure accurate 
data on the characteristics of arc- 
welded pipe joints. The detailed de- 
scription of the series of tests is rec- 
ommended for the consideration of 
those particularly interested in this 
phase of the subject. The conclusions 
indicate an average tensile strength 
of 60,000 Ib. per sq. in., an average 
ductility of free-bend test of 45 per 
cent, while freedom from slag inclu- 
sions and porosity come well within 
the A.S.M.E. Boiler Code require- 
ments for Class II pressure vessels. 
This report also refers to the fact that 
11,881 miles of transmission pipe in 
the oil fields had been welded up to 
May 1, 1932, and a survey made by 
the American Gas Association during 
the early part of that year indicated 
that 50 per cent of the welded pipe 
lines in existence at that time were 
arc-welded. 

One manufacturer devised a test 
called “The torture rack,” designed to 
produce stress reversals at the elbow 
while under pressure. In a test con- 
ducted with a pressure of 100 Ib. per 
sq. in., the screwed joint, although 
carefully prepared and inspected be- 
fore assembly, developed a leak after 
26 oscillations while the welded joint 
withstood 200,000 oscillations with no 
sign of failure. , 

Pipe—Ordinarily, beveled pipe may 
be procured for welding at a consid- 
erable saving over that with threads 
and couplings. No scrap pipe or ex- 
pensive fittings are left over. Stock 
lengths of pipe, which are obtainable 
at lower cost, may be used, since it is 
unnecessary to order standard lengths 
as with threaded pipe. 
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In a great number of instances pipe 
with less wall thickness, approximate- 
ly 25 per cent in the smaller sizes and 
40 per cent in larger sizes, may be 
used where welding is intended, since 
extra thickness is not required to 
compensate for metal removed in 
thread cutting. In fittings, the weight 
advantage is even more marked, and 
differences up to 75 per cent have 
been noted in favor of the welded 
fitting. 

Considerable flexibility will be 
found in a line of welded pipe as it 
bends easily through a long radius; 
and it may be made to conform read- 
ily to the contours of the ground. It 
may be bent to a rather short radius, 
when necessary, without injury to 
the welds. Flexibility of installation 
is also attained by the use with which 
angle bends of any number and di- 
mension may be manufactured on 
the ground. 

Expansion and contraction are pro- 
vided for in a welded pipe installation 
in the same manner as in a threaded 
system, similar loops and joints being 
used. These may be made to practi- 
cally any desired shape, fabricated on 
the job from standard welding fittings 
and straight lengths of pipe. Such 
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alinement. The cost of insulating 
material for welded lines may run as 
much as 5 per cent less than for 
threaded piping. : 
E fficiency—A smoother inside sur- 
face, free from projecting pipe ends, 
and the replacement of abruptly-bent 
threaded fittings by sweeping turns 
results in substantially less friction 
and turbulence in welded pipes. In- 
creased efficiency in heating systems 
also results from the use of thin 
walled pipes. In water supply lines 
for domestic or municipal use welded 
pipe will deliver cleaner water at 
once, since no oil or joint compound 
is required as in threaded lines. 
Railroad pipe lines present the 
maximum of vibration, water ham- 
mer, contraction and expansion. Rail- 
road service, in general, is perhaps 
one of the severest tests which may 
be imposed upon welded pipe. The 
result of the test conducted by the 
manufacturer referred to indicates 
what may be expected from a service 
standpoint as between properly as- 
sembled pipe lines with threaded fit- 
tings and those connected by welding. 
Radiation loss will usually be less 
for welded pipe than for threaded 
and flanged systems, since the outer 





Fig. 5—Pitting and Corrosion On a Weld in a Five-Inch Wrought Iron Hot-Water Line 
After Seven Years’ Service. Fig. 6 and Fig. 7—Examples of Good Oxy-acetylene Weld- 
ing in a Five-Inch Wrought Iron Pipe. 


loops are uniform in wall thickness 
and strength, with no reduction of 
cross section, and they may be formed 
to fit neatly into the available space. 


Short lengths of pipe are utilized on 


various railways for the manufacture 
of fittings, at a saving of from 20 to 
45 per cent in cost. 


Wrapping Facilitated 


Welded lines are coated or wrapped 
more readily and economically, either 
with material designed to protect 
against corrosion or for insulation 
purposes. The relatively uniform di- 
ameter of a welded system reduces 
the necessity for covering bulky fit- 
tings and thus eliminates much hand 
molding of insulation. Long sweep 
bends further reduce the labor of 
hand molding and the entire installa- 
tion presents a much more pleasing 


surface area is less and the outside 
diameter relatively uniform. The in- 
sulation thickness over the system 
tends to be more even and efficient 
because it is sometimes the practice, 
in covering threaded fittings, to main- 
tain a uniform outer diameter, re- 
gardless of the amount of insulation 
applied. 

Practice—It is interesting to review 
a few of the practices employed on 
various railways that weld pipe lines 
to a comparatively large extent. One 
report indicates that during the past 
it has been the practice to make un- 
derground installations of yard air 
lines used for the operation of tools 
and the testing of train lines. One 
of the principal reasons for this prac- 
tice was the number and size of the 
fittings, which would have constitut- 
ed safety hazards if the lines had 
been placed above the ground. As 
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the lines aged, leaks which were very 
difficult to locate, became more fre- 
quent, while repairs were slow and 
costly, even necessitating support for 
the tracks. 

With the adoption of pipe welding, 
the underground air lines were large- 
ly abandoned and new ones installed 
above ground. Since there were no 
cumbersome pipe fittings, welded pipe 
was, in some instances, placed close 
to the rail, frequently, against the 
web, out of the way of workmen and 
trainmen. Such installations made it 
possible to use shorter air-hose, and 
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tions of many different unique and 
practical methods of making repairs 
by welding, which resulted in consid- 
erable economy and the resumption of 
service after short shut-downs. 

Investigation has demonstrated the 
many advantages and economies of 
welded over threaded pipe joints; it 
has also shown that comparatively 
few railways are taking full advan- 
tage of-these economies in both new 
installations and ordinary mainte- 
nance work. We recommend and urge 
the adoption of welding methods in 
bridge and building work as a modern 
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the ready application of new outlets 
without disturbing the air supply in 
the main line. 

Lines above ground and overhead, 
are also much easier to protect against 
corrosion, and as they grow older and 
leaks develop through deterioration, 
repairs may be made readily without 
the necessity of prolonged searches 
and expensive excavation. Welding 
is adapted especially for such use as 
the piping of blacksmith shop forges 
where long bends and reducers are 
easily made. 

‘Another interesting description of 
a maintenance problem follows: <A 
steam line under a concrete floor de- 
veloped a leak; careful search was 
made until its approximate location 
was decided upon; a small portion of 
the floor was removed and it was 
found that the leak was on the bottom 
of the pipe. The steam was shut off 
and a small hole was cut in the top 
of the pipe, the leak was welded from 
the inside, the portion removed from 
the top of the pipe was rewelded, and 
a small patch of concrete repaired the 
floor on a job that would ordinarily 
have called for the taking up of ap- 
proximately 20 sq. ft. of concrete 
floor, if welding practice had not been 
available. 

Practically all of the railways that 
are using welding as a means of main- 
taining pipe lines report that there is 
often advantage in cutting out leaky 
sections of pipe and welding in short 
lengths of new or second-hand mate- 
rial. The committee received descrip- 


development which is well worth 
while. The process calls for little 
“out of pocket” expenditure and 
journeymen at present on the payrolls 
may quickly be taught and trained 
to become proficient welders as an ad- 
ditional requirement of their posi- 
tions. One western railway requires 
its plumbers, steamfitters and water 
service men to be proficient oxy- 
acetylene, thermit and electric weld- 
ers, a rather drastic qualification for 
the old time “baling wire experts.” 


Organization for Welding 


A permanent welding gang may 
not be necessary but with trained 
welders available a plumbing, steam- 
fitting or water service gang may be 
made up at will to fit the occasion. 
Our reports indicate that for ordin- 
ary work a welder and one or two 
helpers meet the requirements, while 
this set-up may be augmented in pro- 
portion to the size and nature of the 
work at hand. On heavy terminal or 
long pipe line jobs a steamfitter or 
water service foreman is placed in 
immediate charge of the gang, which 
is usually divided about equally be- 
tween mechanics and helpers, as the 
work demands. In some instances as 
many as 12 welders have been used 
on engine house pipe lines and on 
water lines as long as 18 miles. 


Committee—C. Miles Burpee, (Chair- 
man), research engineer, D. & H., Albany, 
N.Y.; W. H. Harrison, bridge and build- 
ing master, C.P.R., Toronto, Ont., Can.; 
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R. C. Henderson, master carpenter, B. & O.., 
Garrett, Ind.; W. E. Pierce, bridge and 
building foreman, D. & H., Binghamton, 
N.Y.; T. E. O’Brien, bridge and building 
master, D. & H., Carbondale, Pa.; W. S. 
Rich, general ioreman buildings, N.Y.C.. 
New York City; W. A. Batey, system 
bridge inspector, U. P., Omaha, Neb.; Or- 
ville Stephens, bridge and building super- 
visor, D. & H., Green Island, N.Y. 


Discussion 


Chairman Burpee supplemented 
his report with a number of samples 
of good and bad welding, pointing 
out the reasons therefor. In open- 
ing the discussion of this report, 
President Benjamin stated that the 
economies possible through welding 
are so large that no railway can af- 
ford to overlook these opportunities 
when repairs become necessary. The 
Southern Pacific, he said, is begin- 
ning to select and train young men 
in bridge gangs in the use of weld- 
ing tools, expecting that such men 
will become especially valuable em- 
ployees, particularly in terminals. 
C. W. Wright (L.1.) stated that his 
road has been doing much welding 
by contract, finding it possible to get 
the work done cheaper in this way 
during recent years. He stated that 
he is now about to begin the weld- 
ing of the pipe in three large switch 
heating installations, for which work 
he will secure experienced welders 
from outside organizations. 

E. C. Neville (C.N.R.) stated that 
his road has gone extensively into 
acetylene welding, especially about 
terminals, doing all pipe connecting 
work in this way. R. A. Warren 
(S.P.) described the construction of 
a round house at Truckee, Nev., for 
which the frame was built of old 
90-Ib rails, welded together on the 
job with an acetylene torch. Snow 
sheds on this road are also being 
built with structural members of 
90-lb. rails, framed on the ground. 
This road, Mr. Warren said, is now 
providing bridge gangs with oxy- 
acetylene equipment and has trained 
welders in all of its snow shed gangs 
and in some of its bridge gangs. 

Supplementing Mr. Warren’s re- 
marks, President Benjamin empha- 
sized the importance of having a 
welder in each gang to do the many 
small jobs that arise. W. C. Har- 
man (S.P.) reported that he has 
found welding especially valuable 
when raising tanks, for in this way 
it is possible to avoid the necessity 
of ordering fittings in advance and 
awaiting their arrival. He now cuts 
and fits the parts on the ground 
without delay. 

Lem Adams (Oxweld Railread 
Service Co.), stated that before he 
left the Union Pacific, it was the 
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practice to train at least one, and 
more commonly two welders in each 
gang, stating that economy was 
shown in the repair of water service 
pipe lines and in rebuilding some 
timber treating plants. Mr. Adams 
stated that when on the Union Pa- 
cific, he had experienced much diffi- 
culty with leaks in air lines in train 
yards, with much loss of air, which 
leaks, when located, were repaired 
by welding. 

In reply to a question, J. F. Fran- 
zen (Air Reduction Sales Company) 
stated that all but the smallest diam- 
eters of pipe should be beveled to 
an angle of 30 to 45 deg. before 
welding, to insure a good joint. He 
also cautioned against considering 
a torch as merely another tool, con- 
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tending that it required a trained op- 
erator and stating that it was fre- 
quently necessary to try out several 
men before finding one who would 
make good. Supplementing this 
statement, W. Jones (Oxweld Rail- 
road Service Co.) stated that a weld- 
ing operator should be of the same 
caliber as a steamfitter or a me- 
chanic, for the more intelligent a 
man is mechanically, the better 
welder he will be, successful weld- 
ing being a matter of training. 

W. E. Pierce (D. & H.) stated 
that it is the practice on his road to 
weld almost everything, including 
rails. He added that some 10 years 
ago he welded the joints and fittings 
of a 3-in. pipe line 5 miles long, at 
Oneonta, N.Y., on which no fittings 


Inspection of Bridges and Buildings 
in the Light of Today’s Deferred Maintenance 


THE subject assigned to your com- 
mittee implies that the period of low 
earnings may have resulted in some 
slackening of inspection and that a 
different method is required than dur- 
ing normal times. Of the more than 
thirty responses received to ques- 
tionnaires sent out to Class I roads, 
every one indicates that, rather than 
a decline in inspections, they are being 
made more frequently. 

The use of the words “deferred 
maintenance” when applied to bridges 
has been objected to. One bridge en- 
gineer writes: 

“T do not like the words ‘deferred 
maintenance,’ as in my opinion a 
bridge which can safely carry the 
power passing over it has no ‘de- 
ferred maintenance.’ It is a fact that 
all of us have changed our practices 
with reference to the renewal or re- 
placement of timber bridges. Most 
of us have found that a bridge can 
safely and economically be carried 
beyond the life which we formerly 
secured; also that by a judicious use 
of available second hand materials, 
the cost of maintenance can be ma- 
terially reduced.” 


Inspection Important 


The inspection of structures is a 
very important function at any time, 
as the safe operation of a railroad is 
dependent upon its thoroughness, and 
an economical program of mainten- 
ance can be based only upon the re- 
ports of thorough inspection of the 
property. During normal times the 
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renewal of structures is carried on in 
an orderly manner, without waiting 
to secure the very last bit of safe use 
out of the structures. Because of the 
low earnings of the last few years, 
it has become necessary to carry 
structures just as long as repairs will 
render them safe for operation and 
to postpone their renewal as long as 
possible. Therefore, although the 
manner of inspection itself may have 
changed but little, it has become 
necessary to record the inspection 
notes in greater detail and make more 
frequent inspections of the structures 
that have been repaired. These in- 
spection notes must be made in suffi- 
cient detail to show to what extent 
further repairs are advisable, with a 
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were used except expansion joints, 
and this pipe has given no trouble 
in the years that it has been in serv- 
ice. 

W. J. Wignall (A. M. Byers Com- 
pany) reported that the interest in 
the welding of wrought iron was in- 
creasing rapidly and that the prac- 
ticability of welding this material 
was no longer open to question. 

W. A. Batey (U.P.) stated that 
whereas one unit of the Union Paci- 
fic system formerly had 118 men in 
its water service gangs, it is now op- 
erating with only 46 men, which 
force is not only holding its own, 
but actually building up the condi- 
tion of the water service facilities. 
He attributed this in large measure 
to the economies following welding. 


view to postponing the greater ex- 
pense of renewal. 

A number of railroads have con- 
solidated divisions or even abolished 
the positions of bridge and building 
supervisors or master carpenters. As 
a general rule, however, those respon- 
sible for the inspection of bridges and 
other structures have been retained 
as a part of the new organization, so 
that proper inspections by competent 
men may be continued. Greatly re- 
duced traffic, particularly on branch 
lines (with their subsequent abandon- 
ment), permit certain reductions in 
supervisory forces without in any 
way affecting the general inspection 
program. 

Under present conditions, inspec- 
tions may be divided into three 
classes: 
1—For the detection of defects involving 

immediate safety. 
2—For the detection of waning service- 

ability. 
3—For the determination of repair work 
or renewals. 


The responsibility for the safe 
operation of trains over structures 
rests primarily with the bridge and 
building supervisor (or master car- 
penter, as he is called on some roads), 
and with the division engineer. This 
is true even on those roads where 
bridge and building inspectors are as- 
signed to each division. Curtailment 
of repairs and renewals throws an 
added burden upon these supervisory 
officers and it goes without saying 
that structures should now receive 
more of their personal attention and 
inspection than in former years when 


—— 





i aaa 








November, 1935 


maintenance funds were more liberal. 

On those roads where bridge in- 
spectors are a part of the division 
staff, complete inspection of all such 
roadway structures as_ culverts, 
arches, trestles, bridges, highway 
bridges, etc., should be made at least 
every three months. Additional in- 
spections should be made at more 
frequent intervals where a structure 
calls for special attention, such as 
undue vibration under load, defective 
members, settlement or other irregu- 
larities, or where deterioration is tak- 
ing place. The records of these in- 
spections should show the exact con- 
dition of each structure and the di- 
vision bridge inspector should make 
himself familiar with the condition 
of every bridge in his territory. 

It is important that division bridge 
inspectors be permitted to cover their 
routine inspection without interrup- 
tion by reason of other duties. In- 
spectors who have to act as general 
handy men, water-service foremen 
and in other capacities are likely to 
have so many errands forced upon 
them that they cannot do their in- 
specting properly. 


Every Three Months 


The bridge and building supervisor 
should make a complete inspection of 
the structures on his division at least 
every three months, in addition to 
more frequent inspections when re- 
pairs are being made to see that the 
work is carried on in a safe and 
economical manner and that sufficient 
repair work is being done to keep the 
structure safe. In addition, special 
inspections should be made where the 
condition of the structure warrants. 

The division engineer, being in 
charge of and responsible for the safe 
condition and maintenance of all 
structures on his division, should in- 
spect those structures showing a wan- 
ing service life, in company with the 
bridge and building supervisor. He 
should see that the work of repair or 
renewal is of a good quality and that 
during periods of construction or re- 
pair proper precautions are taken to 
prevent accidents and to keep the 
structure in a condition safe for the 
traffic. Such general or detail inspec- 
tions as may be made from time to 
time by the system bridge engineer or 
his asisstant do not relieve the divi- 
sion engineer or the bridge and build- 
ing supervisor from responsibility or 
obligation to carry out all rules and 
regulations designed to keep the 
structures in a safe condition. 

An annual bridge inspection is 
made by the system general bridge 
Inspector, covering all structures— 
division by division. He should be 
accompanied by the division bridge 
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inspector, the bridge and building 
supervisor and, on the more import- 
ant structures, by the division engin- 
eer. An accurate and detailed record 
should be made on the ground of the 
condition of each structure, and the 
repair work, if any is needed, should 
be discussed with the division of- 
ficers. Later a schedule should be 
prepared on a proper form from these 
notes, showing in detail what repair 
work is needed on each structure and 
whether renewal or reconstruction is 
recommended. One copy of this 
schedule should be made for the di- 
vision engineer and the other for the 
use of the system bridge engineer. 
This annual inspection can serve as 
the basis for the bridge budget for the 
coming year. 

On some roads the inspection of 
steel and concrete structures is con- 
ducted by a bridge inspection party, 
headed by a qualified bridge designer 
and usually accompanied by two as- 
sistants. 

On most railroads it is incumbent 
upon the section foremen to examine 
all waterways after every heavy rain- 
storm or extraordinary flow of wa- 
ter, and if any undermining or other 
damage has occurred, to report it im- 
mediately to division headquarters by 
wire. Where there are district or 
floating gang bridge and building 
foremen, inspections should be made 
every month and any necessary minor 
repairs taken care of. 

All railways have general and 
specific instructions covering the in- 
spection of both timber and _ steel 
bridges. Some of these instructions 
are embodied in the Rules and Regu- 
lations for the Maintenance of Way 
and Structures, while other roads is- 
sue specific bulletins covering this in- 
spection. The matter is of sufficient 
importance to reproduce a typical set 
of instructions in detail. 


Instructions to Inspectors 


1. Safety is the first consideration— 
then economy. 

2. The inspection notes on each struc- 
ture must be filled out at the structure. 

3. Number the bents, spans or panels in 
each bridge in the direction of structure 
numbers on the division. Number piling 
in all bents and piers from left to right, 
designating trusses as left or right when 
facing away from the initial point of the 
road. 

4. Test timber for decay by sounding 
with a sledge, prodding with a steel bar 
or boring, as may be necessary. Care must 
be taken not to disfigure or injure the tim- 
ber by doing this and all bored holes must 
be plugged. 

5. In making inspection. of bridges and 
culverts, compare with notes of last year’s 
regular annual inspection, making note as 
to whether or not authorized work has 
been performed. 
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6. See if the track at each end of the 
bridge is in good line and surface and 
corresponds with the line and surface of 
the bridge. See if the line and surface of 
the track on the bridge are correct. 

7. Note any decayed, split or other- 
wise defective bridge ties. See if there 
are tie plates on the bridge and if they are 
drawn tight so that they will not rattle. 

8. Note if track rails are full spiked. 

9. See if guard timbers are in sound 
condition, bolted down tight and in cor- 
rect line. See if guard rails have been 
provided where necessary and if they are 
full spiked and braced and in correct line. 

10. Note condition of trestle caps, sills 
and bulkheads, particularly at points where 
other members bear against them. 

11. See that bulkheads have proper 
space for ventilation and extend to a suf- 
ficient depth below base of rail. 

12. Note if tower posts, trestle posts 
or piles are decayed, split or crooked and 
if bends stand plumb. Examine piling 
particularly for decay at the point where 
they enter the ground or water. Remem- 
ber that the points of worst decay in piles 
may be covered by loose dirt, water or 
snow. 

13. Examine all tower, longitudinal and 
sway braces on timber trestles, See if 
the timber is sound, bolts tight and brac- 
ing sufficient and properly applied. Ob- 
serve the action of a trestle under the 
movement of trains to determine this, if 
possible. 

14. See if culverts have end walls; if 
not, note where end walls are required. 
See if the flow line of the culvert is at 
the proper elevation and if the culvert 
drains itself. 

15. Note the condition of culverts. In 
timber culverts, see if the timber is sound. 
In metal or masonry culverts, examine for 
cracks or settlement. Where new culverts 
are required, or old culverts need renewal, 
give size of opening and distance from 
bottom of stream to base of rail. 

16. Note condition of paving. 

17. Examine the condition of all ma- 
sonry; note particularly signs of settle- 
ment, cracks or imperfect stones or de- 
fective concrete. Note if masonry needs 
pointing and see if any cracks have opened 
since the last inspection was made. 

18. On wooden bridges see if water 
barrels and buckets are provided or are 
necessary. State the condition of such 
barrels as may be in position. See if they 
are kept filled with water and have suffici- 
ent in them to prevent freezing in winter. 

19. Note that necessary ladders are 
provided and if in good condition. 

20. If hand rail and walk are pro- 
vided, note that planking is sound and 
nailed down and that bolts on posts are 
tight and hand railing is not loose. 


Truss Bridges 


21. Detailed report must be made of 
each truss bridge, referring to the follow- 
ing items: 

(a) Examine rail surface and the 
alinement of track on bridges and ap- 
proaches. Examine connections at floor 
beams, laterals and stringers, and also at 
all panel points of trusses, noting and re- 
porting any defective connections which 
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cannot be properly taken care of and ad- 
justed at the time. 

(b) Examine all parts of the iron and 
steel work and report any appreciable de- 
terioration or reduction in section of metal 
of any member, due to the effects of brine 
drippings from refrigerator cars, gases 
from locomotives or other causes. 

(c) Report on all loose rivets in floor 
beams, stringers and truss connections, and 
also on the failure of the bottoms of posts 
to abut floor beams. Also report on loose 
hangers and nuts where they cannot be 
adjusted at the time. At floor-beam and 
stringer connecting angles, report on any 
indication of fracture at the root of the 
angle. 

(d) See that all adjustable members are 
properly adjusted. Examine all counters 
and see that they are properly adjusted 
to a light tension and are not tighter than 
necessary to prevent sag or rattle. 

(e) See that all truss and lateral pin 
nuts are in place and tight, with the threads 
properly checked. Examine the camber 


of all trusses carefully; also the aline- 
ment of the trusses and of individual com- 





Piles Must Be Carefully Inspected 


pression members, particularly end posts, 
reporting any indication of buckling. Re- 
port on all loose rivets or indication of mo- 
tion at abutting joints or compression 
members. 

(f) See’ that all hanger bolts and nuts 
are in place, with threads properly checked 
and tight, and that all bridge seats are 
clean and have good drainage. See that 
rollers are in proper position, clean and 
free to move. Where rollers are jammed, 
or there is not sufficient room for proper 
expansion, note and report on any indica- 
tion of buckling in the end panel of the 
bottom chord. 

(g) Examine the general condition of 
painting, masonry, tie floor, spiking, etc. 
In combination or wooden truss bridges, 
see if tension members are so tight as to 
cause crushing of timber at the connec- 
tions; also note any indications of counters 
buckling on account of being too small, 
or of main ties in the same panel being 
too tight. 

(h) In Howe truss bridges, examine all 
timbers carefully, especially the lower 
chord, near the center panel points, boring 
them with a small auger, in such a posi- 
tion and direction as not to reduce the net 
section of the lower chord any more than 
necessary to enable one to determine the 
percentage of good timber left in the 
wooden members at these critical points. 
Do the same at the top chords near the 
center: also where the compression mem- 
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bers of the trusses join the chords; after 
the examination is made plug auger holes 
which it is necessary to bore in top chord 
sections and struts. Examine all floor 
beams and stringers carefully and note 
their condition. Furnish sketch which 
shows clearly the percentage of good ma- 
terial remaining at each of the critical 
points examined, so that the necessity of 
renewing the timber or supporting the 
bridge temporarily may be passed upon 
intelligently. 

(i) Where any condition is found de- 
manding immediate attention, and men 
and material are not available, report by 
wire and if the defect is of such a nature 
as to make it unsafe to operate over the 
bridge, take steps to stop traffic and to 
notify the superintendent immediately. 


Buildings 


One result of the low earnings of 
the last few years is a greater reduc- 
tion in the maintenance work on 
buildings than on any other single 
facility. During normal times only a 
few roads maintained a regular in- 
spection, the majority depending on 
their traveling carpenters or carpen- 
ter gangs, who made periodical trips 
over their districts, doing all the 
inspection and work that was neces- 
sary, thus covering all the outlying 
districts and the smaller terminals. 

Where special repairs were neces- 
sary, reliance was placed upon the 
agent, section or shop foremen to 
report them and these repairs were 
handled by the traveling carpenter. 
At the larger terminals carpenter 
gangs were constantly at work main- 
taining the different structures. Dur- 
ing the last few years, there has been 
such a curtailment in expenditures 
that traveling carpenters and gangs 
have in many cases been eliminated 
and all but the most urgent and neces- 
sary repairs have been postponed. 


/ 


Many Buildings Abandoned 


The decline in traffic has resulted 
in the closing and abandonment of 
many buildings. Those no longer in 
use and for which there is little or no 
prospect of use, are being torn down 
to salvage material that can be used 
for repairs to buildings that still 
have to be maintained. In some cases 
they may be sold to outsiders for the 
salvageable materials, thus relieving 
the road of the cost for removal, 
which may in many cases exceed the 
value of the salvage. Many smaller 
structures, in need of repair and hous- 
ing scattered small activities of a 
terminal, have been abandoned and 
these activities removed to larger 
buildings which are in good physical 
condition. 

Under these conditions, it has be- 
come even more necessary than in the 
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past that the inspection of buildings 
be made carefully and intelligently in 
order that expenditures for mainten- 
ance may be held to a minimum con- 
sistent with economy, both present 
and in the future. In order to take 
care of immediate repair work and 
to program its work to avoid costly 
emergency repairs, one of the large 
railroads has started a thorough in- 
spection of its buildings. Such in- 
spections should be comprehensive, 
including if possible all roadway 
buildings or at the very least all 
buildings in terminals and cities. Re- 
ports of the conditions found should 
be made on identical forms, which 
should be as brief as possible, de- 
pending upon supplemental notes to 
cover unusual types of construction 
and conditions. Each building should 
be reported on a separate sheet. 

Where practicable, it is preferable 
that one man make all inspections and 
write all reports. This man should 
have a good general technical knowl- 
edge of all types of construction so 
that he can readily perceive weak- 
nesses and determine what measures 
are absolutely necessary. He should 
be accompanied by the division repre- 
sentative actively in charge of main- 
tenance operations in the field. By 
this method all reports will be in 
similar form and the conclusions as 
to the amount of work necessary can 
be determined from accumulated ex- 
perience. 

Discusions during inspection will 
generally develop the most economi- 
cal method and the extent of the work 
and from this a rough estimate of the 
cost can be made and included in the 
report. Upon the completion of the 
inspection of a division it is possible 
to prepare an estimate of the total ex- 
penditures. From careful analysis 
the extent and cost of work which 
cannot be deferred can be determined, 
as well as that which can be pro- 
grammed and that which may be held 
over until the next year or even later. 

A typical report form is given here. 


Building Condition Report 


Location: Alhambra Division: Central 
Us Car paint shop 
1. Foundation—brick 
2. Walls—brick 
3. Roofing: corrugated steel 
4. Metal parts—gutters and down 
» 
5 





spouts very badly rusted 

. Mill work—fair—doors — failing— 
Glazing—Skylights on south side of cen- 
ter section very bad. Wood frames fail- 
ing and broken. Sash glazing—good. 

6. Paint, protective condition—fair. Ap- 
pearance—fair 

7. General appearance and condition— 
other than noted, a sound building of good 
appearance, 

8. Floor-—cement 
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y, Walls—brick fire walls—tin-clad fire 


doors 
10. Ceiling—none 
11. Roof Construction—East section— 


wood and iron trusses with bellyrod pur- 
lins, center section—wood trusses and pur- 
lins, west section—steel trusses and purlins. 

12. Sanitary facilities—detached 
Disposal : 

13. Heat—steam direct radiation 

14. Light—electricity 

15. Water supply—company 

16. Paint, protective condition—good. 
Appearance—good 

17. Remarks—Repair gutters and 
RUE NN actin cscrrccnctasiacenae $ 200 
Replace skylight center section south 
side 
Repair exterior doors.................cccsce- 75 

The above should not be deferred. 
Replace wood skylights, center sec- 
finite NUE SIE oe 3,000 

This can be deferred until 1936 or 1937. 

Although the title of this report per- 
tains only to bridges and buildings, 
tunnel inspection is important and the 
same officers are responsible for this 
facility as for bridges. There are 
no universal instructions for the in- 
spection of tunnels and the committee 
has not been able to develop informa- 
tion on the methods of making these 
inspections. On one of the large 
western railroads, which has a large 
number of timber and masonry-lined 
tunnels, the bridge and building sup- 
ervisor is required to have an in- 
spection made every three months, 
participating personally at least once 
yearly. The reports are transmitted 
to the division engineer. Tunnel in- 
spectors have been merged with 
bridge inspectors and this duty is per- 
formed by the latter. In addition, the 
division engineer is required to make 
an annual inspection. 

Roadmasters, section foremen, 
track walkers, signal maintainers and 
tunnel foremen (where such foremen 
are provided) also observe the condi- 
tion of tunnels through which they 
pass, for the purpose of discovering 
and giving attention to defects. 

The following rules cover the gen- 
eral inspection of tunnels: 

1. In timber-lined tunnels the condition 
of the timber in each bent and the date 
installed should be shown in the reports. 
The timber in posts, foot blocks, arch seg- 
ments and wall plates should be tested for 
decay by sounding with a sledge, prodding 
with a sharp bar or boring, as may be 
necessary, care being taken not to disfigure 
or injure timber ; all holes must be plugged. 

2. Examine the side and arch lagging 
to see that it is wedged tight and in proper 
position; sound the lagging and prod for 
decay. 

3. Examine the condition of bents 
closely for possible movement of the 
ground or undue pressure—posts and arch 
segments will quickly reflect crowding or 
heaving ground. 

4. Examine the tunnel as to drainage; 
see that ditches are not obstructed. In 
masonry, brick or concrete-lined tunnels, 
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see that weep holes are clear and function- 
ing. 

5. Examine carefully the condition of 
walls, arches and paving in masonry, brick 
or concrete lined tunnels, for signs of 
crowding movement, cracking or disinte- 
gration, 

6. In tunnels without lining, examine 
the walls and arches carefully by sounding 





Inspection Must Precede Repair Work 


and prodding to develop if there is any 
slacking, disintegrating or slippage of the 
rock. Loose rock that is not secure must 
be removed without delay and tunnel lin- 
ing made safe. 


In conclusion, the committee finds 
that the inspection of structures is so 
important from the standpoint of 
safety and the budget that the neces- 
sity for trained inspectors is univer- 
sally recognized. It also finds that 
inspections have been maintained dur- 
ing probably the wost depression that 
this country has seen. 

Committee—D. T. Rintoul, (chairman), 
general bridge inspector, S.P., San Fran- 
cisco, Cal.; J. G. Sheldrick, resident en- 
gineer, M. St. P. & S.S.M., Minneapolis, 
Minn; Armstrong Chinn, chief engineer, 
Alton, Chicago; W. E. Carnes, assistant 
division engineer, N.Y.C., Jersey Shore, 
Pa.; F. A. Armstrong, supervisor bridges 
and buildings, S.P. (Pac. Sys.), Bakers- 
field, Cal.; T. P. Soule, general supervisor 
bridges and buildings, N.Y.C., New York 
City; H. Toms, bridge and building mas- 
ter, C.N., Montreal, Que.; R. FE. Dove, 
asst. engr., C.M.St.P. & P. 


Discussion 


In the absence of Chairman Rintoul, 
the report was presented by Mr. Dove. 

T. B. Turnbull (Ann Arbor) ex- 
plained that it is the practice on his 
road to inspect all bridges twice a 
year, in the spring and again in the 
fall, the following year’s bridge re- 
pair program being compiled from 
data gathered during the fall inspec- 
tion. In carrying out this program, 
he said, the most important and press- 
ing repair jobs are done first and the 
less important repairs are made later. 
The necessary material for the larger 
jobs is distributed in advance while 
material for the smaller tasks is sup- 
plied from a stock that is habitually 
carried by the bridge and building 


gang. 
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W. F. Meyers, Jr. (C. & N.W.) 
described the bridge inspection prac- 
tice of his road. Two bridge inspec- 
tions are made annually, he said, one 
by system bridge inspectors and an- 
other jointly by the division engineer 
and the supervisors of bridges and 
buildings of the respective divisions. 
During the winter these reports are 
co-ordinated in the office of the bridge 
engineer and a detailed bridge repair 
program to be carried out during the 
following season is built up. On the 
basis of the program thus compiled, 
the necessary material is ordered sent 
to the various divisions. However, 
before the repair work is commenced, 
each supervisor makes a final inspec- 
tion. 

President Benjamin observed that 
it has been his experience that au- 
thority and materials for making 
necessary repairs are obtained more 
readily now than in the past. Dis- 
agreement with this statement was ex- 
pressed by another member, who 
stated that recently he obtained au- 
thority to renew a bridge only after 
he had sent a letter to his superior 
officer, disclaiming further responsi- 
bility for the structure. He had put 
this bridge up for renewal for four 
consecutive years, he said, without 
success but within a week after send- 
ing the letter referred to, he received 
authority to renew the bridge. 

After pointing to the drastically 
curtailed funds that have been avail- 
able for the maintenance of bridges 
and other structures during the last 
several years, Elmer T. Howson 
(Railway Engineering and Mainte- 
nance) said that those responsible for 
the safety of railroad structures 
should not allow themselves, to be 
lulled into the belief that the curtail- 
ment in maintenance expenses can be 
continued indefinitely without dis 
astrous results. During the depres- 
sion years, he said, the railroads have 
been able to make large reductions in 
their maintenance expenditures only 
because of the surplus of strength that 
was plowed into the tracks and struc- 
tures during the prosperous years. 
That this surplus may even now be 
nearing exhaustion is evident from 
the fact that derailments due to de- 
fects in track are increasing. Rail- 
road men, he said, must be on the 
alert for the time when the reduced 
level of maintenance expenditures 
now prevailing will no longer be ade- 
quate for the proper maintenance of 
the tracks and structures. 

J. P. Wood (P.M.) suggested, in 
view of the present age and condi- 
tion of some structures and the con- 
sequent high cost of maintenance, 
that it might be more economical to 
replace such structures than to keep 
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them in service. Mr. Howson agreed 
with this statement, but said that the 
stumbling block to the replacement of 
old facilities has been the initial cost 
of new structures. As an illustra- 
tion, he cited the fact that some rail- 
roads have gone back to the use of 
untreated ties temporarily in order to 
avoid the initial cost of installing 
treated ties. 

W. C. Harman (S.P.) explained 
that it was the practice on his road 
for the general bridge inspector or 
the assistant general bridge inspector 
to make an annual trip over their 
lines for the purpose of making a 
very detailed inspection of the 
bridges, while the local bridge in- 
spectors go over the structures on 
their territories about once every 
three months. In the meantime, the 
supervisors of bridges and buildings 
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inspect the structures on their respec- 
tive territories as often as they find 
it practicable to do so. 

E. C. Neville (C.N.R.) said that 
the practice on his road was to make 
an inspection of the bridges in the 
spring and another in the fall, the di- 
vision engineer making the spring in- 
spection and the district engineer the 
fall inspection. A separate inspection 
of all steel structures is made by 
specially designated persons who are 
familiar with the requirements of 
such structures. In addition to the 
regular inspections, Mr. Neville felt 
that the bridge and building super- 
visor should inspect the structures as 
frequently as he finds its possible to 
do so. 

L. D. Garis (C. & N.W.) thought 
that it was a desirable practice to have 
the bridge and building supervisor 


Treated Timber in Buildings 


THE use of wood in structures is 
usually based upon its relatively low 
first cost as compared with other and 
more permanent forms of construc- 
tion. For this reason, it is more wide- 
ly used in this country for building 
purposes than any other material. 
However, if wood is not properly pro- 
tected from destructive agencies, the 
saving in first cost is soon lost, and 
expenditures for the maintenance and 
replacement of weakened or destroyed 
members mount rapidly. 

The rising costs of lumber in build- 
ing construction, as well as the cost of 
labor involved in its installation, have 
forcibly shown the necessity for great- 
er care in the protection of the mate- 
rial to assure economical service and 
long life after installation. Probably 
the greatest waste of wood at present 
occurs through decay and insect at- 
tack. These losses can be prevented 
by preservative treatment. 

Investigations show that decay is 
caused by low forms of plant life 
called fungi. The food of the fungi 
consists of certain substances in the 
wood, and as these are dissolved, the 
wood structure is broken down and 
attains a condition which we know as 
rot. The growth of fungi requires 
moisture, air, a favorable temperature, 
and food. Wood, in contact with 
damp ground, usually contains the 
right amount of moisture for the de- 
velopment of decay, but wood can be 
either so wet or so dry that fungi 
cannot live in it. When submerged 


Report of Committee 








L. C. Winkelhaus 
Chairman 


a 











in water, or kept perfectly dry, wood 
will last indefinitely. However, these 
conditions cannot be obtained gener- 
ally in building construction. The 
most effective method of preventing 
decay in those parts of a structure 
subject to moisture, is to poison the 
food on which the fungi live. Wood 
preservatives serve this purpose. 
The damage to wood in buildings 
by wood-boring insects is only second 
in importance to damage by decay. 
Probably the best known wood-boring 
insects are the termites, sometimes in- 
correctly called white ants. They are 
prevalent in all tropical and sub-trop- 
ical countries ; buildings in the south- 
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accompany the bridge inspector on in- 
spection trips but added that on his 
railroad this was not possible because 
the inspector devotes all his time to 
the inspection work, while the super- 
visor has other duties that require his 
attention. Mr. Garis favored the idea 
of having section foremen watch the 
bridges following washouts, with the 
idea of detecting any signs of failure 
that may develop. Where this prac- 
tice is followed, he said, it might be 
desirable to give the foreman some 
training in bridge inspection technic. 

Theodore Doll (A.T. & S.F.) said 
that detailed annual inspections of the 
bridges on his road are made by reg- 
ularly assigned men from the division 
engineer’s offices, while steel bridges 
are inspected in detail once every 
three years by a representative from 
the bridge engineer’s office. 


eastern states, along the Gulf of Mex- 
ico, and on the Pacific coast, are gen- 
erally subject to infestation by ter- 
mites, while they have been discovered 
with increasing frequency throughout 
a large part of the United States. 


Habits of Termites 


Termites can burrow into the hard- 
est of woods, provided they have ac- 
cess to moisture in the ground. Their 
food is the cellulose in the wood, but 
moisture is necessary for digestion. 
In burrowing into the wood, they gen- 
erally follow the grain. In most 
cases, termites attack from the inside, 
and spraying with chemicals will not 
retard their activities. It has been 
definitely established that wood 
treated with preservatives in accord- 
ance with accepted standards of pres- 
sure treatment is immune to termite 
attack. A number of preservative 
materials are available, but the most 
widely known and used are coal-tar 
creosote and zinc chloride. 

Coal-tar creosote is generally used, 
as it seems to be the most effective; 
but, because of its character it has 
certain limitations as applied to build- 
ings. It has a penetrating odor, al- 
though this almost disappears in 
time; it cannot be painted satisfac- 
torily, which makes it unsuitable for 
finished lumber, or where appearance 
and painting are of major importance. 
Therefore, creosoted lumber is used 
where odor is of little consequence 
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and painting is not necessary. For 
building construction, lumber treated 
with six to eight pounds of creosote 
per cubic foot by the empty cell proc- 
ess is recommended. 

Zinc chloride is a soluble salt and 
is dissolved in water for injection into 
the wood. After treatment, the water 
is allowed to dry out, leaving the salt 
in the wood. Timber treated with 
zinc chloride should not be used in 
water, or in extremely wet locations, 
as the salt will leach out, thus destroy- 
ing the preservative effect. This 
treatment is of advantage because it is 
clean, has no odor, is partially fire 
resistant, and wood treated with zinc 
chloride can be painted. Generally, 
an absorption of 34 lb. to 1 Ib. zinc 
chloride per cubic foot is considered 
good practice for building lumber. 

It would not be economical or de- 
sirable to use treated lumber through- 
out a building. However, there are 
certain vital parts of a structure which 
are particularly subject to decay and 
insect attack, and these should be sub- 
jected to inhibitive treatment. Mem- 
bers below ground level in moist or 
alternately moist and dry locations, 
should be treated. In areas, where 
wood-destructive insect pests are es- 
tablished, or to be feared, the sched- 
ule of treatment should be increased 
to include structural members for a 
considerable height above ground 
level, beyond a point readily reached 
by the galleries that are constructed by 
the insects. 

The use of mud sills, or other.forms 
of wood foundations, should be avoid- 
ed wherever possible, but, when un- 
avoidable, they should be of treated 
material. However, lumber in parts of 
the structure that are subject to wear 
and would require replacement on this 
account rather than decay, does not 
warrant the expense of treatment. 

In order to obtain information con- 
cerning the extent to which treated 
timber is used in buildings, a ques- 
tionnaire was sent to about forty 
members of this association, repre- 
senting railroads in various parts of 
the country. From the replies re- 
ceived, it was found that treated tim- 
ber is being used rather extensively 
in repair and renewals, as well as in 
new construction. 

Some roads report that treated tim- 
ber has been used in the construction 
of the ordinary type of engine house 
with a wooden roof deck on framed 
supports. Treated material is used 
for the roof decking, purlins, girders, 
and posts. The reason given for this 
practice is that steam from housed lo- 
comotives produces conditions ideal 
for decay, which treatment is designed 
to overcome. Roads that do not use 
treated material in their engine houses 
and question the advantage of doing 
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so, claim that roof members in engine 
houses do not decay but are “cooked” 
to destruction by the moist heat. It 
is also contended that the creosote 
will leach out under the prevailing 
hot, damp conditions under the roof. 
The increased fire hazard of creosoted 
timber in éngine houses is another ob- 
jection cited. However, there are 
many engine houses provided with 
creosoted wood block floors and jack- 
ing rails. 

Treated timber has been used for 
window frames and sash members in 
engine houses. In one case, the mate- 
rial for the frames was cut to size 
before treatment, but was not assem- 
bled, that is, the sashes were framed 
and pinned together loosely with 
wooden dowels before treatment, and 
then assembled after treatment. An- 
other road recommends against the use 
of creosoted material not only for 
window sash and frames, but also for 
all other mill work, stating that pro- 
tection by means of paint is preferred. 
Creosoted timber is unsightly and 
makes the surfaces unpaintable, even 
when the creosote oil has partially 
leached away from the surface. 


Outlying Stations 


The majority of outlying freight 
and passenger stations are constructed 
of wood, and are usually set on pile 
butts or mud sills. These pile butts 
and mud sills are subject to rapid de- 
cay, unless treated. According to the 
data received, northern roads fre- 
quently use treated material when 
such decayed members are replaced. 
Southern and southwestern roads re- 
port that treated caps and sills are 
used in the original construction for 
protection against termites as well as 
decay. Joists, in damp locations with- 
out adequate air circulation, are sub- 
ject to early decay if not treated. 

Treated timber has been used ex- 
tensively in water station construction. 
The use of treated wood post sup- 
ports, caps, bracing, and floor joists 
for wooden water tanks adds a con- 
siderable number of years to the life 
of such members. On some roads, 
the entire tub is constructed of treated 
material, while on other roads, only 
the ceiling and roof of the tub are 
treated. There is some question as to 
the advisability of using treated mate- 
rial for the staves and flooring. Creo- 
soted timber does not absorb water, 
and, consequently, the wood does not 
swell, as is necessary to make a water 
tank tight. This may be overcome, 
to some extent, by caulking ; however, 
a tub made of creosoted material is 
very unsightly. 

While houses for the storage of 
natural ice are becoming obsolete, 
some roads report that treated mate- 
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rial is used to good advantage for sills, 
ceilings, and roof sheathing on ac- 
count of the moist conditions pro- 
duced by the melting and evaporation 
of the ice during the greater part of 
the year. While no definite data were 
obtained on the effect of using creo- 
soted material in ice houses, it is pos- 
sible that the creosote oil might im- 
part an objectional taste to the ice. 

Western roads maintain stock 
yards at practically all small stations. 
These facilities consist of shelter 
sheds, fences, chutes, gates, loading 
platforms, etc. Practice in the use of 
treated material in these facilities is 
not uniform. Except for those mem- 
bers in contact with, or below ground 
level, such as posts, sleepers, sills, 
floor joists, etc., there is apparently no 
necessity for using treated material. 
The use of creosoted material on plat- 
forms used for swine or sheep has re- 
sulted in complaints on the ground 
that the creosote oil in the timbers 
burns the feet of such stock. 

In conclusion, your committee rec- 
ommends the use of treated material 
to prevent decay, reduce maintenance, 
and to assist in curbing the activities 
of insect pests. 

Committee: L. C. Winkelhaus, architect, 
C. & N. W. (Chairman) ; E. A. Harrison, 
architect, A. T. & S. Fe.; A. O. Lager- 
strom, architect, C.M.St.P. & P.; E. L. 
Rankin, architect, G.C. & S.F.; Thos. D. 
McMahon, architect, G.N.; J. E. Cooper, 
bridge and building foreman, S.P. (Pac. 
Sys.); A. T. Hawk, engineer buildings, 
C.R.I. & P.; H. H. Ueckert, supervisor of 
structures, S.P. (Tex. & La. Lines) ; M. A. 
Berringer, bridge and building foreman, 

C.; W. G. Kemmerer, assistant engineer, 
Penna.; W. G. Swartz, engineer acct., 
Canadian National Railways. 


Discussion 


J. P. Wood (P.M.) reported that 
the only creosoted timber used in the 
construction of buildings on his road 
are the pile butts used in foundations. 
He added that termites were noted on 
his territory for the first time last 
summer. In discussing the termite 
problem, President Benjamin ob- 
served that one of the worst features 
about these insects is the difficulty of 
determining their presence, as they 
may honeycomb a piece of timber 
without giving any external evidence 
that they are operating in the vicinity. 
He cited the case of a ticket counter 
that became infested with termites, 
although their presence did not be- 
come known until the counter col- 
lapsed. 

W. C. Harman (S.P.) remarked 
that in the territory served by his 
road the activities of termites are 
reaching an alarming stage. The only 
indication of their presence, he said, 
are the small brown pellets that ac- 
cumulate wherever the termites are 
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operating. In discussing ways and 
means of preventing termite infesta- 
tion, Mr. Harman recommended that 
the ground in the vicinity of timber 
structures and buildings be kept dry, 
and that good ventilation be provided. 
In woodworking shops, he said, it is 
important to keep the floors and the 
ground in the vicinity of the buildings 
free of wood scraps. He cited a case 
where termites were discovered in a 
thirty-year-old creosoted pile, the in- 
sects having gained entrance through 
a crack in the surface of the wood. 

T. H. Seate (C.M.StP.. & P.) 
stated that termites were becoming a 
problem in southern Indiana and I[lli- 
nois, where they were attacking 
bridge caps and pumping houses in 
particular. He added that his rail- 
road uses no treated timber in the 
construction of its buildings. 

The result of extensive tests made 
to determine what timber-treating 
process makes the wood most im- 
mune to attack by termites were de- 
scribed by J. F. Seiler (American 
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Wood — Preservers’ — Association ). 
These tests have shown, he said, that 
pressure-treated timbers are most 1m- 
mune to attacks by termites. He added 
that treatment involving a retention 
of 12 lb. of creosote per cubic foot 
of wood should render the timber 
immune for from 50 to 60 years. 
Mr. Seiler remarked that the pellets 
are left only by the dry wood or fly- 
ing termites, which are found along 
the Gulf coast and the South Pacific 
coast, while the subterranean termites 
are found in practically every state in 
the union. The subterranean termites, 
he said, eat the soft portion of the 
annual rings, leaving the openings 
partly filled with a mud-like substance. 
Mr. Seiler described a case where the 
third, fourth and fifth floors and the 
roof of a five-story building were at- 
tacked and severely damaged by sub- 
terranean termites. In a discussion 
of fire hazards, he said that tests have 
shown that creosoted timber is more 
difficult to ignite and burns more 
slowly than untreated wood, this be- 
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ing true particularly after the volatile 
portions of the preservative have 
escaped. 

Mr. Seiler could not agree with the 
statement in the report which said 
that the creosote in treated timber is 
harmful to the hoofs of livestock. In 
support of his view, he cited the fact 
that large numbers of dairy barns are 
equipped with creosoted-timber floors. 
Referring to the statement in the re- 
port mentioning the possibility of cre- 
osoted timber imparting an objection- 
able taste to ice, Mr. Seiler stated that 
there is nothing in creosote that will 
contaminate ice. Where ice houses 
are constructed of newly-creosoted 
timber, he said, there is a possibility 
that the naphthalene in the creosote 
will be precipitated on the surfaces 
of any ice that may be present. This 
process may continue for several 
weeks, or until all of the naphthalene 
has escaped from the timber. The 
naphthalene, however, is not harmful 
to the ice and does not impart an ob- 
jectionable taste to it, he said. 


Under Various Service Conditions with Relation to Durability, 
Character of Sub-Floor Required, Cost and Surface Characteristics 


AT the 1927 convention a compre- 
hensive report was presented on The 
Relative Merits of Various Kinds of 
Materials for Floors on Highway 
Bridges. The information presented 
here comprises a more or less general 
digest of ‘data submitted by various 
railroads and is marked by the ab- 
sence of cost data. 

The bridge engineer of today is 
confronted by many new problems 
arising by reason of modern high- 
speed and heavy-duty motor trans- 
portation. Old bridges built for 
lighter and slower traffic of the horse- 
and-buggy days must be altered to 
withstand the new traffic. New 
bridges must embody the latest ideas, 
among which is a deck combining 
light weight with great strength and 
resistance to water and skidding. To 
the traveling public, the last men- 
tioned quality is probably the most 
desirable, but to the bridge and build- 
ing man, all the points named are 
important. 

Railways sometimes find it neces- 
sary to build and pay for, and at 
other times to approve plans for, 
bridges carrying streets and public 
roads across railroad tracks. In all 
such cases the economy and efficiency 
of the floor construction or paving 
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are points to be considered in the de- 
sign of the bridge. 
The types of paving or - flooring 
may be classified as follows: 
: Concrete Bridges 
1. Concrete paving, integral with the 
bridge deck. 
2. Concrete paving with a bituminous 
wearing surface 


3. Concrete paving with a wearing sur- 
face of asphalt plank 


Wooden Bridges 
4. Common or creosoted plank, laid trans- 
versely or diagonally 
5. Common or creosoted plank with steel 
or asphalt plank laid wheelways to re- 
duce wear 
6. Laminated planks on edge 
7. Concrete slab 
Steel Bridges 
8. Concrete floor slab 
9. Concrete floor slab with bituminous 
wearing surface 
10. Concrete floor slab with asphalt plank 
wearing surface 
11. Common or creosoted plank laid trans- 
versely or diagonally 
12. Common or creosoted plank with steel 
or asphalt wheelways 
13. Solid steel trough deck with asphalt 
filler and asphalt plank surface 
14. Steel grid with concrete filling 
Where the entire bridge structure 
is of concrete, the floors are gener- 
ally of reinforced slab construction, 
6 to 8 in. in thickness, resulting in a 
dead weight of 100 to 125 Ib. per sq. 
ft. The trend now seems to be to- 
wards a lighter type but it must be 
conceded that a properly constructed 
concrete surface has its advantages— 
safety from fire, anti-skid qualities 
and a generally pleasing appearance. 
The following is from a survey by 
the Portland Cement Association: 
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There is a noticeable dissimilarity in the 
present practice of applying waterproofing 
and providing the wearing surface on top 
of the structural slab, The following con- 
structions are used: (1) Slabs without 
wearing surface, (2) one-course construc- 
tion in which the wearing surface (usually 
less than one inch thick) is cast mono- 
lithically with the structural slab, (3) a 
wearing surface cast directly on top of a 
structural slab, using two-course construc- 
tion, (4) a wearing surface separated from 
the structural slab by waterproofing with- 
out fabric, (5) a wearing surface sepa- 
rated from the structural slab by membrane 
waterproofing. 

The cost increases approximately in or 
der from type 1 to 5. Observations in the 
field indicate, however, that the durability 
decreases in the same order. Type 1, for 
example, appears to be the most durable 
and at the same time the most economical 
construction. The U. S. Bureau of Public 
Roads feels that additional thickness for 
wearing surface is wmnnecessary except 
possibly in a few cases such as in regions 
where there is considerable heavy chain 
trafic during particularly long periods. 

Separate concrete wearing surfaces are 
built with an average thickness of about 
four inches. If the finished surface is to 
be crowned, the top of the structural slab 
is usually given the same crown. 

It has been customary to construct joints 
in the wearing surface (a) along the cen- 
ter-line of the roadway, or between the 
lanes on bridges with more than two lanes, 
(b) over the regular joints, and trans- 
versely at intermediate lines in some cases 
on long spans. In such cases, the total 
length of the joints in the wearing surfaces 
is therefore increased over the length of 
joints in the structural slab underneath. 
This is objectionable since deck joints are 
relatively weak and apt to be damaged. 
The tendency now is, therefore, to use as 
few joints as possible. 

The main sources of damage are 
(a) Impact due to wheels passing the 
joints, and (b) curling of the separate 
wearing surface in the vicinity of the 
joint. Free water between the two courses 
near the joints was observed during the 
removal of a top course. It was evident 
that the water had seeped through the 
joints in the top course and had_pene- 
trated some distance adjacent to the joint. 
the water being retained on top of the 
waterproofing. The consequence was that 
the top course shrank non-uniformly so 
that its top surface became slightly con- 
cave. Freezing of the entrapped water 
may have contributed to this condition. 
The curling was most pronounced at the 
intersection of two joints because the 
seepage was greatest. The load and im- 
pact from passing vehicles then broke the 
corners. 

Curling and seepage are eliminated when 
the wearing surface is built monolithically 
with a structural slab or omitted entirely. 
That is why the one-course bridge deck is 
more durable than two-course construction. 
If two courses are used, care should be 
taken to develop the best possible bond. 

Observations made during the survey 
pointed to the conclusion that (1) crack- 
ing in one-course construction is negligible, 
and (2) cracking occurs most frequently in 
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construction consisting of two courses sep- 
arated by water-proofing. 

The use of monolithic or one-course 
construction, despite its economy and dura- 
bility, has not yet become universal. In 
this connection it should be observed that 
separate wearing surfaces are used, not 
primarily as a means whereby bridge decks 
may be waterproofed, but mainly in order 
to facilitate construction operations. Excel- 
lent workmanship, however, was observed 
in a great number of bridge decks with 
one-course construction. 


Information concerning the use of 
bituminous wearing surfaces on con- 
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An Asphalt-Plank Floor 


crete bridges is scarce. The Kansas 
City Southern reports a few bridges 
with slabs covered with 2% in. of 
bituminous macadam which have been 
satisfactory under moderately heavy 
traffic and have required very little 
maintenance. Likewise, reports of 
concrete bridges with wearing sur- 
faces of brick, asphalt plank or wood 
block, do not indicate favorable con- 
sideration, principally due to the ad- 
ditional cost of the brick and the 
slipperiness and extra maintenance 
costs of the latter. 


Plank Floors 


Wooden bridges naturally consti- 
tute a very large percentage of the 
structures over tracks. For secon- 
dary roads where traffic is light, plank 
floors are satisfactory and with pneu- 
matic tires the mechanical wear is not 
excessive. The old style of single 
flooring on wood joints presents dif- 
ficulties in anchoring and direct wear 
on the planks. There does not seem 
to be much choice between pine and 
oak as to life for the oak, while hard- 
er, seems to have a tendency to warp 
and splinter. The Alton expresses a 
preference for a two-inch pine wear- 
ing surface on a creosoted subfloor. 
This road also favors laying the 
planking lengthwise, for the reason 
that the wear is only on the planks 
where the wheels travel, whereas 
when laid crosswise the wear is across 
the whole of the board necessitating 
removal of entire plank for wear on 
only a small portion. 

Some reports have been received 
also on the use of runways of steel 
plates, asphalt planks and grid armor 
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on bridges with little traffic and gen- 
erally one way. While they serve 
their purpose, we do not believe they 
warrant much attention. 


Laminated Floors 


Only one report was received re- 
garding the use of laminated floors 
on timber bridges—from the Califor- 
nia State Highway department. This 
floor is of standard redwood timber. 
The construction may be described 
briefly as consisting of bents spaced 
at 19 ft. centers, with 6-in. by 16-in. 
by 20-ft. stringers spaced approxi- 
mately 16 in. apart. The laminated 
floor consists of 3-in. by 6-in. sIsIE 
material laid at right angles to the 
stringers. A surfacing 1% in. in 
thickness completes the floor. It is 
interesting to note that the State of 
Oregon, which formerly used a lami- 
nated wooden floor is now using con- 
crete almost entirely. 

A report on the use of concrete 
slabs on timber bridges was also re- 
ceived from the California commis- 
sion. The design of the structure is 
identical with that described, up to 
and including the stringers. Instead 
of the laminated floor, a two-inch 
sub-floor is installed, and this is 
topped with a reinforced concrete 
slab seven inches thick at the center 
of the bridge and five inches thick at 
the edges. Structures similar to the 
two types described above, have been 
built also of creosoted timber instead 
of redwood timber. 

This brings us to the steel bridges, 
concerning which more information 
is available. The use of concrete 
slabs on steel girders is a popular 
type of construction. The advan- 
tages of such floors are (1) Security 
against fire, (2) low maintenance cost 
of roadway, (3) lateral stiffness, (4) 
protection for the steel floor system, 
(5) attractive appearance and safety 
to traffic. 

Serious and costly fires have oc- 
curred in combustible bridge floors. 


The maintenance and renewal of road- 


ways constitutes a large portion of 
the total upkeep cost of many bridges. 
Only the wearing course of a con- 
crete bridge floor requires mainte- 
nance and no renewal charges need 
he expected over long periods because 
concrete does not rot or decay. 
Neither does it shrink or bulge. 

Excessive vibration in a bridge is 
highly undesirable. A concrete floor 
adds greatly to lateral rigidity and 
reduces lateral vibration. A well- 
designed and constructed concrete 
bridge floor will, therefore, save part 
of the cost of the lower lateral brac- 
ing in a new bridge. 

A concrete floor does not become 
water soaked and retain moisture in 
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contact with the steel, to promote oxi- 
dation. It absorbs the greater por- 
tion of local shocks from traffic and 
thus reduces impact on the floor sys- 
tem, and since the concentrated load 
plus impact usually governs the de- 
sign of a steel floor system, the value 
of concrete in reducing impact is im- 
portant. The distribution of a con- 
centrated load which a reinforced 
concrete floor will effect, will actually 
reduce the extra weight of metal re- 
quired to carry the heavier concrete 
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One report describes steel bridges 
with concrete slabs and a bituminous 
wearing surface. The Kansas City 
Southern has used 2% in. of bitu- 
minous macadam in a number of 
cases, with satisfactory results under 
moderately heavy traffic. Little main- 
tenance has been required. No infor- 
mation was received concerning con- 
crete slab floors with asphalt plank 
wearing surface. 

Under the head of steel bridges 
with timber floors, the Southern Pa- 
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floor. The appearance of a concrete 
floor is pleasing. It presents an even, 
hard but not slippery, surface, tends 
to reduce skidding, and in general, 
has all the well-known advantages of 
the concrete road. 

Concrete floors are often practi- 
cable on old bridges, and on this sub- 
ject it seems fitting to quote a discus- 
sion submitted by the Portland Ce- 
ment Association. 

Obviously a concrete floor is heavier 
than a wooden one of the same thickness 
but the effect of this additional weight has 
often been assumed to be more important 
than it reafly is. The main trusses or 
girders of highway bridges have usually 
been designed to carry a uniform live load 
per square foot on the floor, or a concen- 
trated load, or both a uniform and a con- 
centrated load, or a partially concentrated 
load and a uniform load over the uncov- 
ered portion of the floor, depending upon 
the location of the bridge and the nature 
of the traffic that it may be called upon 
to carry. It is thus seen that only an inves- 
tigation will reveal the actual effect on 
allowable concentrated live loads of adding 
to the dead load on the bridge. 

Analysis in a given case may show 
that the added dead load of the con- 
crete floor will not result in any 
appreciable reduction in the allowable 
live load. 

The Southern Pacific has submit- 
ted information concerning a type of 
steel bridge with a concrete floor on 
steel stringers. The stringer spacing 
is 7 ft. 4in., and the floor-beam spac- 
ing is 15 ft. 8 in. 15 ft. 9 in., and 
16 ft. 2 in. The reinforced concrete 
slab is supported directly on the 
stringers. 


cific submitted a plan of a typical 
structure designed by the California 
State Highway Commission, with a 
laminated floor of 2-in. by 6-in. sIstE 
(1% in. off) on 4-in. by 10-in. sills 
placed on steel beams. The wearing 
surface is 2 in. of bituminous mate- 
rial. 

Another interesting construction 
reported by the Southern Pacific is a 
bridge built over its tracks by the 
New Mexico Highway department. 
This consists of 24-in. 70-lb. CB- 
section beams, spaced 22 in. and tied 
together at the bottom by a 6-in. by 
4-in. angle and covered on top with 
6-in. by 10-in. nailing strips that are 
fastened to the beams by bent plates. 
The superimposed 2-in. by 4-in. 
planking, placed on end and surfaced 
to 35@ in., supports a compacted 
gravel surfacing that is 6 in. thick at 
the center line and 4 in. thick at the 
edges. The gravel surfacing was 
bound by an asphaltic oil, thus mak- 
ing a solid surface. The loading dia- 
gram provides for two 15-ton trucks, 
plus 30 per cent for impact. 


Steel Floors 


Steel bridges with plank floors and 
steel plate or asphalt runways were 
barely mentioned in the reports re- 
ceived. The Kansas City Southern 
reports one case where the runways 
on the plank were made of old con- 
veyor belting. This was installed at 
small cost and gave good service. The 
Alton reports one bridge with 18-in. 
wheel treads of a patented surface 
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armor which have not been in service 
long enough however, to demonstrate 
durability. 

Under the subject of solid steel 
floors, information was obtained con- 
cerning the floor on an old 120-ft. 
through-truss highway bridge cross- 
ing the Pennsylvania-Reading Sea- 
shore Lines at Camden, N.J. This 
consists of transverse interlocking 8- 
in. channels of copper-bearing steel 
laid with flanges alternately up and 
down and welded to stringers at in- 
tervals of about six inches. Asphalt 
filler was packed in the alternate 
troughs thus formed and the entire 
roadway was paved with asphalt plank 
cemented to the alternating surfaces 
of steel and asphalt filler. For the 
sidewalks, two-inch creosoted planks 
were used. As the bottom chords of 
the trusses were badly corroded by 
engine gases, they were reinforced 
by welding on new material. This 
floor construction replaced a timber 
floor having lines of steel traffic plates 
or wheelways. The advantages 
claimed for a floor of this type are a 
saving in dead load, this floor weigh- 
ing about 50 Ib. per sq. ft., and its 
adaptability to old steel bridges with 
wooden floors but which, with a small 
amount of strengthening, will be good 
for many years service. 


Steel Grid Floor 


Another type of steel floor is a 
shallow construction consisting of a 
steel grid or grating welded to the 
bridge stringers and filled with con- 
crete, the exposed top edges of the 
steel helping to take up the wear from 
the wheels. The mesh may be tri- 
angular or rectangular. In one de- 
sign, 214-in. to 3%4-in. longitudinal 
bars 6 to 7 in. apart have 1-in. bars 
welded between their heads (or ex- 
panded from the metal of the heads) 
to form a diamond mesh. Copper 
bearing steel is used and the concrete 
is filled in flush with the top of the 
steel mesh. To provide a base for 
the concrete filling, the longitudinal 
bars may be welded on top of a con- 
tinuous steel plate. In other designs, 
thin steel plates rest upon and are 
welded to the flanges of the longitu- 
dinal bars of “I” or inverted T-sec- 
tions, thus forming a base for the 
concrete. In still other designs, how- 
ever, with bars of similar sections, 
the bars are laid with their bottom 
flanges in contact, so that the base 
plates are not required. In the bars 
of the I-section the heads or top 
flanges are very narrow. These bars 
may be 2% to 3% in. deep, and 3 to 
31% wide over the flanges. 

With rectangular grids, the trans- 
verse members are flat bars on edge, 
seated in and welded to slots in the 
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heads and webs of the larger longi- 
tudinal bars. A three-inch floor of 
this kind has been used on the east 
approach to the upper or highway 
deck of the Eads bridge at St. Louis. 
For the roadways, three-inch bars, 
4 in. apart, are used while for the 
sidewalks a lighter construction two 
inches thick is used, with 2-in. by 
2-in. T-bars, about 4 in. apart, and 
#,-in. by %-in. transverse bars. In 
some designs, the transverse bars, in- 
stead of being flat, are of triangular 
section, thus forming dovetailed sock- 
ets which lock the concrete filling in 
place. The grids are furnished in 
sections ready for laying. The weight 
of the floor varies with the depth and 
spacing of the steel bars and the traf- 
fic to be carried. It may range from 
40 to 60 Ib. per sq. ft. It is prac- 
ticable to use a special light-weight 
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concrete to limit the weight of the 
floor without reducing its strength or 
capacity. 

During the last four years a light- 
weight surface armor has been avail- 
able for heavy-duty floors and truck- 
ing platforms in industrial plants, and 
it has been applied to bridge floors 
by the Chicago, Milwaukee, St. Paul 
& Pacific within the last two years 
with favorable results. 


Installation of Armor 


This armor, as used on the Des- 
Plaines Street viaduct in Chicago, was 
placed on a four-inch wood sub-floor 
on steel beams. The armor is made 
from copper-bearing band steel and 
is available in 14 and 12 gage and in 
three depths, 34 in., 1 in. and 1% in. 
The 34 in. in the No. 14 gage type 
is most generally used. Hexagonal 
openings, 134 in. clear, were adopted 
as providing the necessary traction 
without introducing an undesirable 
degree of resistance. 

After the armor is assembled and 
anchored to the base, a binder coat of 
50 per cent asphalt and 50 per cent 
Fortnite oil is brushed over the base 
and armor. The desired fill is then 
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applied and firmly tamped or rolled 
flush with the top of the armor. 
Where the armor is applied on a con- 
crete base to be filled with a mastic 
or cement mix no anchors are re- 
quired. 

The 34-in. No. 14 gage armor, to- 
gether with the anchors, costs ap- 
proximately $0.265 per square foot, 
the field labor for clinching the units 
together and the anchoring cost $0.01, 
and the mastic fill $0.025, making a 
total cost of $0.30. 


Fillers 


Two types of fillers were used, one 
a commercial asphalt paving material, 
and the other a mixture consisting of 
1% parts of cement, 1 part of as- 
phalt, 2 parts of sand and 2 parts of 
gravel (the latter not to exceed %4- 
in. aggregate). This construction af- 
fords an excellent light-weight wear- 
ing surface under heavy-traffic con- 
ditions. 

It may not be amiss to call atten- 
tion to the question of corrosion by 
gases and smoke from engines, and 
the erosion by engine blast, of floors 
with exposed steel over the tracks, 
especially where the clearance above 
the smoke stacks is limited. The 
same influences may cause deteriora- 
tion of concrete and eventual expo- 
sure and corrosion of the reinforcing 
steel. With wood flooring, there is 
the liability of fire caused by sparks 
in the engine blast. This suggests 
the advisability or economy of blast 
plates under the bridge floor as a pro- 
tection from both corrosion and ero- 
sion, and fire hazard. 

The committee has received infor- 
mation from the Service Bureau of 
the American Wood Preservers’ As- 
sociation concerning some bridge 
floors which, while not necessarily 
structures over railroad tracks, may 
be of interest. 

The Fourteenth Street bridge across the 
Potomac river in Washington, D.C., for- 
merly had a deck of the “buckle plate” 
type with.a thin covering of concrete, 
topped with sheet asphalt and by 1928, 
this deck had deteriorated to a point that 
called for maintenance. This entire con- 
struction was removed and 8-in. 20.5-lb. 
I-beams were bolted to the stringers in a 
crosswise position at 4 ft. 6 in. centers. 
The subdivided panels of the trusses have 
a span of approximately 15 ft. 5 in. with 
deep built-up floor beams, into which the 
stringers are framed with the top flanges 
flush. Street-car rails for two tracks were 
laid directly on the top flanges of stringers. 
The new cross beams are covered with a 
timber floor, made up of 3 in. by 7 in. 
laminated pieces, securely held together 
with 8-in. steel spikes. The wood floor was 
covered with a 2-in. sheet asphalt wearing 
surface. The break between sections of 
the wood laminations above the flanges of 
the roadway stringers was filled with an 
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asphalt binder, carried up flush with the 
roadway surface. The same material was 
placed around the rails, above the track 
stringers. The laminated deck was laid up 
in panels, securely bolted to cross beams 
and floor beam flanges to increase rigidity, 
after which the wearing surface of asphalt 
was applied. All timber was southern yel- 
low pine, creosoted by the empty-cell proc- 
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ess with 10-lb. retention. There has been 
no occasion for repair or maintenance in 
the seven years of service in spite of the 
heavy traffic to which the bridge is sub- 
jected, which is estimated to average about 
22,000 vehicles per 24-hr. day. 


Another Example 


Another example of the reconstruction 
of floor systems of old steel truss bridges 
is the Market Street bridge in Ottumwa, 
Iowa. This bridge is 1,050 ft. long and has 
a 24 ft. vehicular roadway, with a 6-ft. 
walk on each side. The floor system was 
reconstructed in 1912 with pressure-creo- 
soted southern yellow pine. The 3-in. by 
12-in. vehicle floor was supported by steel 
beams under 3-in. by 8-in. nailing strips, 
and was covered by a wearing surface. 
The 2-in. by 6-in. boardwalks were carried 
by wood stringers and are exposed to 
traffic. All of this lumber was treated with 
12 lb. of creosote per cu. ft. by the full-cell 
process. In 1930 the wearing surface was 
removed and replaced with 1%4-in. asphalt 
plank, but the treated timber floor was left 
in place, having been found to be in good 
and serviceable condition after 18 years 
service. 

Another case somewhat similar is the 
Abbey Street bridge in Cleveland, Ohio, 
where the floor was redecked in 1930 with 
6-in. creosoted plank laid flat and placed 
directly on the I-beam stringers, to which 
they are held by means of U-bolts. Steel 
splines were used in fastening adjacent 
planks together. The wearing surface is 
provided by 2-in. asphalt planks. Through 
the street car tracks and the devil strip, 
the asphalt plank is laid transversely, 
while the section from the outer rail to the 
curb on either side is laid diagonally. The 
roadway carries a heavy combined truck 
and touring-car traffic and the floor is giv- 
ing good service. 

The City of Minneapolis, in 1930, re- 
placed three old bridges across the Missis- 
sippi river, one of which is on Hennepin 
avenue. This bridge carries a heavy 
traffic, including a large number of trucks 
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and buses. It also carried two lines of 
street car tracks. This bridge consists of 
two symmetrical steel arch spans, each ap- 
proximately 268 ft. long. Each span is 
composed of six steel arch ribs on which 
spandrel posts, set at approximately 13 ft. 
3 in. center to center, support bents that 
carry the floor system. The vehicular road- 
way of the bridge is 56 ft. wide and there 
is a sidewalk 12 ft. wide on each side. 


Decreased Dead Load 


This structure was built about 35 years 
ago and was designed for a live load prac- 
tically equivalent to the modern ten-ton 
loading usually employed. The original 
floor was of untreated plank which, at the 
time renewal of the deck became necessary, 
was replaced with steel plates covered with 
a heavy concrete mat. This heavy dead load 
constituted a severe tax on the capacity 
of the bridge at a time when vehicular 
weights were constantly increasing, so that 
the utility of the bridge for carrying present 
day traffic was becoming materially im- 
paired. The only method of increasing the 
live load capacity of the bridge consisted 
in lessening the dead weight. This was 
done by removing the steel plates and con- 
crete, and replacing them with creosoted 
timber. The new floor is of a laminated 
type from the sidewalk line to the outside 
of the street car tracks and on this portion, 
21 ft. in width, 3-in. by 6-in. timbers were 
used in 9 and 12 ft. lengths so that the 
joints might be alternated to secure greater 
strength as the laminated construction was 
not practicable. Through the street car 
tracks, a creosoted plank type floor was 
used. At the time of removal of the old 
floor preparatory to relaying the new deck, 
approximately half the floor beams and 
stringers were renewed, and additional 
stringers were placed under the street car 
tracks, thus strengthening the floor system 
for current requirements. Two-inch asphalt 
planks were provided on the vehicular road- 
way. The sidewalk planks are for a wear- 
ing surface uncovered. The job is entirely 
satisfactory and it is estimated that the 
live-load capacity has been increased from 
approximately 10 to 20 tons, which loads 
are now being carried continuously. The 
bridge is good for many years of satis- 
factory service. 

A rather unique type of floor construc- 
tion is to be seen on the bascule span of 
the new Sixteenth Street viaduct in Mil- 
waukee, Wis., which was provided in 1932 
with a deck of creosoted timbers and plank- 
ing that were framed and bored prior to 
treatment. The viaduct, which carries a 
heavy city traffic, is as wide as the street, 
having a 56-ft. vehicular roadway with pro- 
vision for two street car tracks and two 
&-ft. sidewalks. The structure was de- 
signed for passing lanes of 16-ton trucks 
and for two lines of 60-ton street cars. The 
roadway deck is composed of a sub-floor, 
over which a top floor of 3-in. by 6-in. 
tongue-and-grooved plank is laid diago- 
nally. Dense southern pine was specified 
with a standard empty-cell process of treat- 
ment, and retention of 10 lb. per cu. ft. 
A wearing surface of 1%-in. rubber tile 
was applied to the deck. 

In Nashville, Tenn., the city renewed 
the floor of the Woodlawn Street bridge, 
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one of the principal thoroughfares, in 1932. 
Built in 1885 of wrought iron, the bridge 
has a total length of 654 ft. and consists 
of three through truss spans, one deck- 
truss span and one short approach span. 

The floor, as originally constructed, con- 
sisted of plank 3% in. thick, supported by 
3¥4-in. by 16-in. stringers. For many years 
the creosoted sub-floor planking was pro- 
tected by a wearing surface of untreated 
oak planks. The heavy expense incurred 
in frequent renewals of the untreated plank 
wearing surface led, in 1916, to the adop- 
tion of a more durable type of surface, 
namely, a vitrified brick pavement on top ot 
creosoted sub-planking. In this case it was 
necessary to strengthen the floor for the 
added dead load and at the completion of 
the work half the floor plank and half the 
stringers were of new creosoted lumber pur- 
chased that year, while the remaining hali 
was of the original lumber placed 31 years 
previously. 

The work in 1932 consisted of a new 
timber floor, except that the creosoted 
stringers placed in 1916 were used again in 
the new construction. The old treated ma- 
terial that had been in service for 47 years 
was still in a remarkable stage of preserva- 
tion, but it was not considered advisable 
to re-install it. 

In the new floor design, the stringers are 
3% in. by 16 in. in cross section. The sub- 
floor planking has a length equal to the’ 
width of one roadway, approximately 19 
it., thus obviating the necessity for the 
center joint. It consists of 4-in. by 8-in. 
shiplap, dressed to 3!4-in. thickness. The 
brick wearing was replaced by a 7-in. re- 
inforced concrete slab. Incidentally, ad- 
vantage was taken of the floor removal to 
clean up the floor beams of the wrought- 
iron trusses, which showed practically no 
evidence of deterioration. 

The resistance to skidding offered 
by various surfaces has been the sub- 
ject of many discussions and experi- 
ments. Bulletin 120, issued by the 
Iowa Engineering Experiment Station 
in 1934, entitled “Skidding Charac- 
teristics of Automobile Tires on 
Roadway Surfaces,” and a report by 
the Ohio State University entitled 
“Co-efficient of Friction between 
Tires and Road Surfaces” have been 
widely quoted, and are referred to 
briefly below. It should be kept in 
mind that the anti-skid value of all 
surfaces is higher when the wheels 
are turning but just before locking, 
than after locking. This is called 
the co-efficient of impending skid or 
maximum rolling co-efficient. It is 
the governing co-efficient since a slid- 
ing skid cannot take place until after 
impending skid values are exceeded. 


Impending Skid 


The Ohio tests of impending skid 
show that concrete has the highest 
anti-skid values of any type tested 
for speeds of 40 miles per hour and 
greater. According to the Iowa re- 
port the significant feature of the 
tests on concrete surfaces, wet or dry, 
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was the uniformity in the results. 
Co-efficients for smooth-textured con- 
crete were generally lower than that 
for the coarse-textured concrete. The 
Portland Cement Association has 
stated that the anti-skid values of wet 
concrete, which like all other wet sur- 
faces are lower than for the dry sur- 
faces, are high enough to permit driv- 
ing on a curve having a radius of 
75 miles an hour. 


Steel and Wood Surfaces 


Steel traffic plates and hardwood 
plank floors were practically as slip- 
pery when wet as Iowa mud on con- 
crete. It was evident when running 
the tests on these wet surfaces that 
they were dangerous. Because of 
the abrasive action of traffic, the steel 
plates acquire a polished surface that 
offers little resistance to skidding 
when wet. It is possible that an 
open-mesh design with fairly sharp 
edges would improve their skidding 
resistance. The wood planks ab- 
sorbed a large percentage of water 
near the surface, and it was not pos- 
sible to squeeze all the water out be- 
tween the tire and the plank. Under 
these conditions the water had a 
greater lubricating effect on wood 
plank than on certain other surfaces, 
and, therefore, the co-efficient was 
low. Tests on wood plank floors 
covered with a tar mastic indicated 
that this treatment will raise the co- 
efficients to the same value as that 
obtained for a similar type of surface 
on a macadam base. 


Asphalt Surfaces 


The tests on asphalt plank indi- 
cated that the co-efficients for the min- 
eral-surface plank installations were 
notably higher than for any of the 
other installations. In fact, the co- 
efficients for this surface when wet 
were slightly higher than the co-eff- 
cients obtained on the three portland 
cement concrete surfaces that were 
tested wet. - 

This was no doubt due to the fact 
that the concrete surfaces tested were 
smooth textured and not rough, as 
reported in some cases. Further, the 
surface consisted of round, mortar 
coated sand and not a sharp exposed 
sand like that found on some of the 
bituminous sections tested. 

The anti-skid values of bituminous- 
type roads are very low where the 
bituminous material “bleeds” or 
where such a fat mixture has been 
used as to fill all surface voids com- 
pletely. Open textured “non-skid” 
bituminous types close up under traf- 
fic and must be rebuilt at frequent 
intervals in order to maintain. their 
non-skid characteristics. 
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The cost of maintaining the vari- 
ous types of wearing surfaces on 
bridges is an important item, but is 
more or less indeterminate unless the 
supporting structure is of sufficient 
rigidity to make the entire construc- 
tion comparable with the roadway off 
the bridge. There is no doubting the 
fact that the largest single factor in 
causing surface failures in bridge 
floors is vibration or movement of 
the structure under traffic. It is ob- 
vious that a comparison of two iden- 
tical floor constructions, one on a 
rigid structure and the other on a 
non-rigid structure cannot be made 
fairly. If all conditions are assumed 
to be equal, it may be proper to com- 
pare surface maintenance costs of 
highway systems, and in this connec- 
tion the committee cites the publica- 
tion of the Portland Cement Asso- 
ciation entitled “Road Maintenance 
Costs,” which is based on records of 
18 states for periods varying from 
3 to 14 years. This statement gives 
the average upkeep cost per mile per 
year on the total mileage maintained 
but does not include all costs of re- 
treatment and other periodic mainte- 
nance charges. The figures are 
strongly in favor of concrete as com- 
pared with bituminous surfaces, but 
no comparisons with asphalt plank 
or timber surfaces are available. 

Committee—T. H. Strate, (chairman), 
division engineer, C.M.St.P. & P., Chi- 
cago: F. C. Brackett, supervisor bridges 
and buildings B. & M., Boston, Mass.; 
S. T. Corey, assistant bridge engineer, 
C.R.I. & P., Chicago; J. S. Hancock, engi- 
neer design, D. T. & I., Fordson, Mich.: 
C. S. Heritage, bridge engineer, K.C.S.. 
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Kansas City, Mo.; C. E. Horrom, super- 
visor bridges and buildings, Alton, Bloom- 
ington, Ill.; A. C. Irwin, manager railways 
bureau, Portland Cement Association, Chi- 
cago; J. H. McClure, bridge and building 
master, C.N.R., Moncton, N.B.; T. W. 
Pinard, engineer bridges and _ buildings, 
Penna., New York City; O. F. Rowland, 
construction engineer, D. & H., Albany, 
N.Y.; E. E. R. Tratman, consulting engi- 
neer, Wheaton, Ill.; C. F. Weir, super- 
visor bridges and buildings, P.M., St. 
Thomas, Ont., Can. 


Discussion 


N. Johnson (C.G.W.) described 
the experience of his road with lam- 
inated decks. Originally, he said, 
2-in. by 4-in. timbers laid on edge 
were used. It was soon found, how- 
ever, that such floors were to light 
and short-lived; therefore, the 2-in. 
by 4-in. timbers were discarded in 
favor of 4-in. by 4-in. pieces. These 
too were found unsatisfactory and 
the practice is now to use 3-in. by 6- 
in. timbers of untreated material. 
Mr. Johnson reported that floors 
built of the 3-in. by 6-in. timbers 
have been in service for five years 
and have proven entirely satisfac- 
tory. 

C. W. Wright (Long Island) re- 
ported that the creosoted wood block 
floor of the Queensborough bridge 
in New York is now being replaced 
with asphalt planks, the reason be- 
ing that a large number of accidents 
caused by the skidding of vehicles 
took place on the wood block floor. 
Formerly, he said, the floor on this 
bridge was laid with a trough but 
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since this proved harmful to auto- 
mobile tires the new floor is being 
laid without a trough. 

J. F. Seiler (A.W.P.A.) described 
a new type of composite floor, in 
which concrete is placed over a lam- 
inated floor in such a manner that 
a monolithic structure is obtained. 
In this type of floor the laminated 
portion is constructed of pieces of 
two different widths placed alter- 
nately in order to provide longitudi- 
nal grooves, or, when using pieces 
of the same width, a similar affect 
is obtained by placing alternate 
pieces so that they protrude above 
the intermediate members. Trans- 
verse plates are then driven into the 
grooves. With this type of con- 
struction Mr. Seiler pointed out that 
the sliding of the concrete floor is 
prevented and monolithic action is 
obtained. 

President Benjamin described the 
concrete floor which is to be placed 
on the San Francisco-Oakland Bay 
bridge. Using a light-weight aggre- 
gate, he said, the concrete will have 
a much lower weight per cubic foot 
than ordinary concrete. The rein- 
forcing for this floor, he added, is to 
consist of welded steel trusses about 
6 in. high, which are to be welded 
to the bridge stringers in order to 
prevent them from shifting during 
the placing of the concrete. He 
stressed the fact that, if it is possi- 
ble to decrease the weight of con- 
crete by using lighter aggregates. 
one of the principal objections to 
the use of this material in floors. 


Bridge and Building Supply Men's Exhibit 


THE exhibit conducted by the Bridge 
and Building Supply Men’s Associa- 
tion has become an important feature 
of the annual conventions of the 
\merican Railway Bridge and Build- 
ing Association, for the materials and 
appliances shown are of vital interest 
to officers in charge of railway 
bridges and buildings, as well as wa- 
ter supply and other service facilities. 
This year’s exhibit was more than 
usually instructive and educational in 
character by reason of the display of 
the materials and appliances them- 
selves rather than photographs and 
literature. It was also arranged effec- 
tively in the Tower room of the hotel. 

The officers of the Bridge and 
Building Supply Men‘s Association, 
who were responsible for the prepara- 
tion and conduct of this vear’s ex- 
hibit, were President, B. S. Spaulding, 
Fairbanks, Morse & Co., Chicago; 
vice-president, ii W. Shoop, Lehon 


Company, Chicago; treasurer, B. J. 
Wilson, Pocket List of Railroad Of- 
ficials, Chicago; secretary, L. F. 
Flanagan, Detroit Graphite Co., Chi- 
cago; and the following directors 
W. S. Carlisle, National Lead Co.. 
Chicago; J. H. Bracken, Celotex Co.. 
Chicago; C. H. Johnson, Fairmont 
Railway Motors, Inc., Fairmont, 
Minn.; A. J. Filkins, Paul Dickinson, 
Inc., Chicago; T. G. Windes, Na- 
tional Aluminate Corp., Chicago; 
George R. McVay, Ruberoid Com- 
pany, Chicago; and S. A. Baber, 
honorary director. 

At the annual session on October 
17 the following officers were elected 
for the ensuing year: President, Mr. 
Shoop ; vice-president, Mr. Flanagan ; 
secretary, Mr. Carlisle; treasurer, D. 
A. Hultgren, sales manager, Massey 
Concrete Products Co., Chicago; di- 
rectors, G. C. Mills, Zitterell Mills 


Company, Webster City, Iowa; Earl 


Mann, E. A. Mann Associates, Chi- 
cago, and K. T. Batchelder, manager 
railroad sales, Insulite Co., Chicago. 
The names of the companies par- 
ticipating in the exhibit, together with 
the names of their representatives and 
the nature of their exhibit follow: 


Exhibitors 


Arrow Tools, Inc., Chicago; forged 
tools, safety retainers, riveting hammers; 
H. J. Trueblood and N. W. Benedict. 

Barrett Company, New York; rolled 
roofing, paint, roofing cement; M. J. 
Rotroff. 

Binks Manufacturing Company, Chicago, 
paint spray equipment; J. E. Schabo. 

Celotex Company, Chicago; wall-board, 
hard tile and insulation; rock wool, vapor 
proof low tension insulation; D. J. Car- 
mouche, H. A. Winandy, J. H. Bracken 
and C. W. Young. 

Dearborn Chemical Company, Chicago: 
rust preventives; E. M. Converse, A. C. 
Moeller, C. C. Rausch and J. A. Crenner. 

Detroit Graphite Company, Detroit, 
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Mich.; literature on rust prevention and 
paints, and samples of paint colors; Luke 
F. Flanagan and J. R. C. Hintz. 

Paul Dickinson, Inc., Chicago; smoke- 
jacks, cast iron chimneys, drain heads and 
ventilators; A. J. Filkins. 

a Dixon Crucible Company, Jersey 
City, N.J.; paints, graphites and graphite 
products; E. C. Bleam. 

Dug-Norton Manufacturing Company, 
Pittsburgh, Pa.; bridge and building bridge 
jacks; C. N. Thulin and E. E. Thulin. 

Fairbanks Morse & Company, Chicago; 
catalogs on pumps, turbines, Diesel engines, 
standpipes, electric motors and motor cars; 
FE. C. Golloday, E. F. Kultchar, W. L. 
Nies, B. S. Spaulding and C. H. Wilson. 

Fairmont Railway Motors, Inc., Fair- 
mont, Minn.; literature on motor cars and 
work equipment; C. P. Benning, Kenneth 
Cavins, Arthur Fletcher and C. H. John- 
son. 

Ingot Iron Railway Products Company, 
Middletown, Ohio; multiplate pipe and 
paved invert pipe; W. R. Greenawalt, J. L. 
Young and J. R. Witks. 

Insulite Company, Minneapolis, Minn. ; 
literature and samples of insulation; K. T. 
Batchelder, C. W. Hansen and C. S. Johns- 
ton. 

Johns-Manville Sales Corporation, New 
York; samples of transite asbestos woud 
(flat and corrugated), asbestos roll roofing, 
standard asphalt bridge plank, mineral sur- 
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Materials Replaced Catalogs in the Exhibit 


faced plank, built-up roofing and water- 
proofing, transite pipe, flooring materials ; 
C. S. Clingman and T. O’Leary, Jr. 

Koppers Products Company, Pittsburgh, 
Pa.; built-up roofing, waterproofing mate- 
rials; S. J. Katz and H. L. Stockdale. 

Lehon Company, Chicago; aluminum 
paint, insulating paper, asbestos shingles 
and asphalt root coating; Tom Lehon and 
J. W. Shoop. 

Mall Tool Company, Chicago; concrete 
vibrating and rubbing equipment, sump 
pump, portable saw, grinder, disc sander, 
wire scratch brush; F. A. McGonigle, 
Merle Elrick and A. W. Mall. 

Earle A. Mann & Associates, Chicago; 
streamline pipe and fittings, copper pipe 
and fittings, valves and paint spray equip- 
ment; Earle A. Mann, A. A. Walker and 
W. F. Weber. 

Massey Concrete Products Corporation, 
Chicago; photographs of concrete highway 
crossings, culvert pipe piling and cribbing ; 
Ross Clarke and D. A. Hultgren. 

National Lead Company, New York; 
structural paints and anchoring specialties ; 
W. S. Carlisle, Otto Meyer, F. M. Hartley 
and A. H. Sabin. 

George P. Nichols & Bro. Inc., Chicago; 
unit assembly of controller with resistance 
and switch cabinet, photographs of turn- 
table tractors; S. F. Nichols, B. F. Gold- 
man and G. M. Shearer. 

Otley Paint Manufacturing Company, 
Chicago; pigments, paint panels, paint ve- 
hicles; E. Van Patten and W. A. Otley. 

Oxweld Railroad Service Company, Chi- 
cago; cutting and welding torches, welding 
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outfits with cylinders and regulators, paint 
burning outfit, welded specimens; F. C. 
Teichen, Lem Adams and D. H. Pittman. 

Patterson-Sargent Company, Cleveland, 
Ohio; paints; George W. Anderson and 
W. H. McBride. 

W. W. Patterson Company, Pittsburgh, 
Pa.; wood and steel tackle blocks; W. W. 
Patterson, Jr. 

Pittsburgh Plate.Glass Company, New- 
ark, N.J.; paints and water-proofing ; J. G. 
Mowry, J. E. Leonard, C. S. Gush and 
W. T. Carey. 

Pocket List of Railroad Officials, New 
York; copies of publication; B. J. Wilson. 

Railway Enginecring and ey 
Chicago, copies of publication; T. How- 
son, H. A. Morrison, G. E. al H. E. 
McCandless and M. H. Dick. 

Ruberoid Company, New York; asbes- 
tos and asphalt, shingles and roofing, asbes- 
tos pipe covering and insulating materials; 
T. N. Dantz and G. R. McVay. 

Teleweld, Inc., Chicago; welded plate 
samples; C. W. McKee and A. M. Wood. 

United States Gypsum Company, Chi- 
cago; paints, roofing, insulation and wall- 
board; F. C. Vandervort. 

U. S. Wind Engine & Pump Company, 
Batavia, IIl.; samples of wood tanks, steel 
towers, float valves, windmills and Curtis 
pumps, and literature on tank fixtures and 
water columns; C. E. Ward. 

Zitterell Mills Company, Webster City, 
Iowa; G. C. Mills. 











Limit on General Track Surfacing 


How late in the fall should general track surfacing be 


permitted? Why? 


Depends On Latitude 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


The time limit for general surfac- 
ing will depend largely on the part of 
the country in which the work is be- 
ing done, being much earlier in north- 
ern than in southern areas. In fact, 
in some districts in the South it is 
customary to do the bulk of the gen- 
eral surfacing during the winter, while 
in the arid regions of the Southwest, 
the track forces are at the minimum 
during the hot summer months and 
at the maximum during the winter. 

I assume, however, that the ques- 
tion relates particularly to conditions 
where freezing may be expected nor- 
mally around December 1. On this 
basis, I believe that October 1 should 
be set as the latest date for general 
surfacing; I prefer to advance this 
date two or three weeks. Any track 
that has been given a general raise is 
certain to settle, and this is likely to 
be more pronounced if tie renewals 
have been heavy and the ties have been 
spaced. 

If the general surfacing is stopped 
by October 1, or preferably a little 
earlier, the track will be given time 
to settle and solidify before freezing 
weather. Likewise the track forces 
will be able to iron out those irregu- 
larities of surface which develop by 
reason of the fact that settlement is 
rarely uniform. For this reason, the 
period between the cémpletion of the 
general surfacing program and the 
onset of winter should be devoted to 
spot surfacing to keep the track 
smooth and insure that it will go into 
the winter season in good line and 
surface, 

During the last five or six years, 
by force of circumstances, many of us 
have broken away from what was 
formerly considered to be orderly pro- 
cedure in track work. The result is 


that we are not always following what 
we know to be good practice with re- 
spect to the time for doing certain 
tasks. If a track needs general sur- 
facing, we surface it when we can get 
the forces to do the work, and this is 
not always during the “regular sea- 
son” as was our custom. 

Sometimes it is best to carry on 
general surfacing until freezing oc- 
curs. In other cases it is better to do 
as much spot surfacing as circum- 
stances will permit, and carry the 
track over into the following year 
without a general raise. In any event, 
it is not debatable that under no con- 
dition, except in emergencies, should 
track be surfaced after frost has en- 
tered the ballast and roadbed. Ballast 
that is worked after it is frozen is al- 
most certain to churn the following 
spring, making it difficult if not im- 
possible to hold either line or surface. 


Can Be Continued Late 


By C. G. Futnecxy 
Assistant District Engineer, New York, 
Chicago & St. Louis, Frankfort, Ind. 


Like many questions relating to 
track maintenance this is one to which 
only a general answer can be given, 
primarily because of the varying cli- 
matic conditions throughout the coun- 
try. However, when necessary to 
surface track out of face, the work 
may be permitted to continue until a 
crust freezes on the ballast or until 
frost begins to appear under the ties. 
Track should not be surfaced when 
there is frost under the ties. This is 





Send your answers to any of 
the questions to the What's 
the Answer editor. He will 
welcome also any questions 


you wish to have discussed. 











To Be Answered 
In January 


1. In view of the recognized value 
of treated ties, is there now any ad- 
vantage in the use of dating nails? 
Why? If so, what records should be 
kept of the dated ties, and by whom? 

2. Where it becomes necessary to 
bore holes in treated timber or piles 
in the field, what means should be 
employed to protect the untreated 
wood that is exposed? 

3. Is it more difficult to gage new 
rail where canted tie plates are in- 
stalled? Why? If so, what can be 
done to overcome the difficulty? 

4. Is there any advantage in in- 
sulating the floors of frame stations 
and office buildings? How can this 
be done? What precautions are neces- 
sary? 

5. To what extent and in what 
way should men on snow duty be 
expected to protect themselves against 
accident during storms? What super- 
vision should be exercised with re- 
spect to safety? 

6. What are the relatwe advan- 
tages of poured-lead and lead-wool 
joints for cast iron pipe? How should 
each be made? 

7. What methods should be em- 
ployed in disposing of cinders during 
winter weather? 

8. What are the relative advan- 
tages of steel or wrought iron plates 
and concrete slabs for the floors of 
ballast-deck spans? 





especially true where the ballast has 
become foul or the ballast material is 
cinders. 

Whenever surfacing is permitted 
to continue until late in the season, 
there is a possibility of frozen ballast 
being tamped under the ties, which 
will result in uneven settlement when- 
ever the weather moderates enough to 
cause this ballast to thaw. Again, 
surfacing while the ballast is frozen 
results in a large number of pumping 
joints and churning ballast. Further- 
more, when general surfacing is per- 
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mitted late in the season, other work 
on the track is usually neglected and 
the remainder of the track not in- 
volved in the surfacing may be al- 
lowed to freeze solid without the sur- 
face and line having received the 
proper attention. The result is that 
the track remains rough all winter and 
shimming becomes necessary to re- 
move as many of the inequalities as 
practicable. 

Unless conditions make it impera- 
tive, surfacing should not be permit- 
ted to continue into freezing weather, 
although it is not so objectionable if 
clean stone or slag is being used as 
ballast. For the reasons given, the 
surfacing should be discontinued 
early enough to permit the section 
forces to get the remainder of their 
track in good line and surface before 
freezing weather forces them to stop. 


Close on October 1 


By J. B. Ketry 


General Roadmaster, Minneapolis, St. Paul 
& Sault Ste. Marie, Minneapolis, Minn. 


Surfacing should not only be per- 
mitted, but should be encouraged, up 
to the time that the ballast is frozen 
permanently, provided conditions are 
such that surfacing is required to put 
the track in the best possible shape for 
winter. On the other hand, in the 
Northwest, it is more economical to 
close general surfacing not later than 
October 1. Even after that date, how- 
ever, spot surfacing is necessary on 
most track until about November 10, 
to insure that it will have good riding 
qualities before it is solidified by frost. 
This will eliminate the necessity for a 
certain amount of shimming to re- 
move surface irregularities not con- 
nected with heaving, which disturb 
smooth riding far more when the 
roadbed and ballast are frostbound 
than when they are free from frost. 
Keeping the track in good surface 
promotes safety, lengthens the life of 
rail, track fastenings and ties, and de- 
creases damage to rolling equipment. 
It is far better to have the track sur- 
face smooth before freezing, even if 
surfacing must be allowed to continue 
beyond the usual limit, than to be 
under the necessity of smoothing it 
after the track freezes. 


Must Have Time to Settle 


By A. L. ScHALBRACK 


Section Foreman, Minneapolis, St. Paul & 
Sault Ste. Marie, Amherst, Wis. 


Track that has been raised out of 
face always settles. The amount of 
this settlement depends on several 
factors, including the height of the 
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raise, the amount of tie spacing that 
has been done; if the raise is light, 
the number of ties that have been re- 
newed may also have some bearing. 
If settlement were uniform, the fact 
that settlement occurs would be un- 
important ; it is because the settlement 
is not uniform that it becomes impor- 
tant, since unequal settlement creates 
rough track. 

If general surfacing is continued up 
to the time the track begins to freeze, 
the spot surfacing necessary to over- 
come the uneven track cannot be done, 
although the settlement will continue 
even after the ballast is frozen. The 
result will be that the track will be 
rough all winter and this condition is 
likely to become worse in the spring 
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as the frost leaves the roadbed and 
ballast. Furthermore, if an attempt 
is made to smooth the track by tamp- 
ing the ties after the ballast is frozen, 
one will invariably have churning bal- 
last as soon as the spring rains set in. 

For these reasons, it is obvious that 
general surfacing should be stopped 
early enough in the fall to insure that 
the track will be fully settled and con- 
solidated on its new bed before freez- 
ing starts. Normally, the time re- 
quired to obtain full settlement is also 
sufficient to’enable the track forces 
to do the spot surfacing that is neces- 
sary to keep the track in smooth-rid- 
ing condition and thus insure that it 
will go into the winter in good condi- 
tion with respect to line and surface. 


Facing-Point Guard Rails 


What advantage, if any, ts there in the use of a guard 
rail ahead of a facing-point switch in high-speed track? 
At what distance and on which side of the track should it 


be placed? 
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Should Be Close 


By O. H. CarPENTER 
Roadmaster, Union Pacific, Rawlins, Wyo. 


If the stock rail has been bent prop- 
erly and is being maintained as it 
should, I see no necessity for the use 
of a guard rail ahead of the points in 
high-speed tracks, unless the turnout 
leads off from the high side of a sharp 
curve or there are other conditions 
which are likely to cause severe lateral 
thrusts against the stock rail at the 
switch. 

Where a guard rail is considered 
necessary and the type that is com- 
monly used at frogs is to be employed, 
it should be placed next to the straight 
running rail, that is, opposite the 
stock rail, and the flangeway and gage 
so adjusted that wheels passing 
through the flangeway will hold the 
opposite wheel on the axle away from 
the closed point. This must be done 
in such a way, however, that there 
will be no shock delivered to the wheel 
when it enters the flangeway ; other- 
wise, it will result in a bad-riding con- 
dition for trains. In fact, I consider 
that this is the most undesirable fea- 
ture of the use of guard rails at switch 
points, because if they pull the wheel 
away from the point suddenly, it can- 
not fail to transmit a shock to the 
equipment when the train is traveling 
at high speed. 

If a guard rail is to be used, it 
should be placed as short a distance 
ahead of the point as practicable and 
still avoid interference with the oper- 





ation of the switch. Otherwise, 
wheels may be given the time and 
space necessary to permit them again 
to crowd over against the stock rail 
and point after they have emerged 
from the flangeway. 


Does Not Favor Guards 
By District ENGINEER 


While there are some conditions 
which make the use of switch-point 
guard rails desirable, I do not favor 
their use in high-speed tracks, as a 
general practice. It is my settled be- 
lief that, in general, all of the protec- 
tion to the switch point that is needed 
can be provided by other means. 
While it is true that switch points 
wear, sometimes more and faster than 
they should, proper construction and 
good maintenance will go a long way 
toward minimizing both the amount 
and rate of wear. A _ switch-point 
guard rail should never be installed 
as a substitute for either good design 
or proper maintenance. 

In many instances the wear on the 
switch point is accelerated by poor 
housing. This can be overcome by 
giving the stock rail a proper bend. 
In special cases, the stock rail can be 
milled in such a way as to provide a 
better housing than is secured by the 
usual bending. Giving the stock rail 
a reverse bend to provide this housing 
should not be permitted in high-speed 
main tracks. 

Another cause for wear on the point 
is the practice of allowing badly worn 
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stock rails to remain in service. A 
new switch point should never be ap- 
plied to a worn stock rail; it is far 
better to change out the stock rail 
when the point needs renewal than to 
apply the point against a rail to which 
it cannot be made to fit properly. The 
same observation applies to the point 
itself. When a switch point is worn 
enough to need some form of protec- 
tion, it should be renewed; when a 
stock rail requires renewal, the point 
should, in general, be renewed also. 
Thin and slightly open points are 
sometimes cited as reasons for need- 
ing guard rails. As already suggested, 
the worn point should be replaced be- 
fore a guard rail becomes necessary. 
Slightly open points should be cor- 
rected by proper maintenance. 

A guard rail ahead of the switch 
point is sometimes desirable where the 
turnout leads off of the high side of 
acurve. While it is not always prac- 


Drainage Through 
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ticable and is sometimes impossible 
from the standpoint of reasonable 
cost, it is far better to shorten or 
lengthen the siding enough to bring 
the turnout on tangent. The track 
structure should be kept as simple as 
consistent with service requirements. 
The application of guard rails where 
they can be avoided merely adds to 
the complexity of the track construc- 
tion and increases both capital invest- 
ment and mafntenance costs, without 
any corresponding compensation be- 
ing realized. 

Where a guard rail is applied, it 
should, obviously, be placed next to 
the rail opposite the point that is to be 
protected. It should also be brought 
as close to the switch as clearance re- 
quirements will permit, to minimize 
the opportunity for the wheel flanges 
to shift and thus crowd against the 
switch point after they have emerged 
from the guard flangeway. 


Culverts 


What action should be taken by the section forces at 


this season to insure proper drainage 


through culverts 


and in longitudinal ditches during next spring’s rains? 


Clean All Channels 


By J. C. PATTERSON 


Chief Engineer Maintenance of Way, Erie, 
Cleveland, Ohio ; 


At this season, certainly before 
freezing weather, the section forces 
should remove not only all driftwood 
and other rubbish that has accumu- 
lated about the openings of culverts, 
and the channels for sufficient distance 
above and below, to insure a free flow 
of water into and from the culvert, 
but all debris that may have lodged in 
the culvert itself. All longitudinal 
ditches should be restored to their 
original cross section and vegetation 
should be removed to provide for un- 
obstructed flow of the water they may 
he called on to carry. 


Get Water Away Quickly 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


Many of our ditches have not been 
given the attention in recent years 
that their importance warrants. This 
has not been due to any intentional 
neglect or indifference on the part of 
either local or supervisory officers. 
These men are just as keenly aware 
as ever of the need for better atten- 
tion to their water courses, but he- 


cause of limited appropriations, it has 
heen necessary for them to limit their 
activities more and more to track 
work, doing only such other work as is 
most necessary. For this reason, in 
not a few cases, the cleaning of water 
courses has been left until winter and. 
in some instances, until spring, at 
which times the force is seldom suffi- 
cient to do all of the channel condition- 
ing that is needed on some sections, 
although on others, where only a small 
amount of work is required, it may 
be done without difficulty. 

Where the regular program can be 
completed in time to permit attention 
to be given to the water courses at 
this season, the first thing is to burn 
all weeds and grass which have grown 
in the channel and accumulations of 
leaves which have lodged therein. 
Then remove all logs, old ties, large 
stones and other debris which might 
wash under bridges or into culverts 
or otherwise obstruct the channel. 
Channels leading into and away from 
culverts should be straightened, and 
deepened if necessary, and the cul- 
verts themselves should be cleaned, 
for freedom of flow is an important 
factor in eliminating water trouble. 

Ditches parallel with the right of 
way should be given the same treat- 
ment. If they are outside of the right 
of way, it may sometimes be advisable 
to get the owner’s permission to do 
the cleaning with company forces, for 
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if the owner himself does not do it, 
the cost to the railway of using its 
own forces may later be returned 
many fold as a result of the elimina- 
tion of high-water hazards. 


Cleans After Every Rain 


By W. E. TILvett 


Assistant Foreman, Chesapeake & Ohio, 
Maysville, Ky. 


In the territory where I am located, 
heavy rains are not unusual, and as 
there is a rapid runoff we find it de- 
sirable to give more attention to our 
culverts than should be necessary in 
flatter country. For this reason, we 
make it a practice to examine and, if 
necessary, clean out our culverts and 
longitudinal ditches after every heavy 
rain, to insure that at no time will 
there be a sufficient accumulation of 
debris to impede the flow of water. 

In addition, we find it quite neces- 
sary to doa general job of cleaning in 
the fall. At this time we destroy all 
vegetation, logs, brush, etc., which are 
in or threaten to get into the channels. 
We also’‘straighten and deepen these 
channels, where necessary, removing 
small bars of mud and sand which 
have been deposited during the year. 


Keep Drainage Open 
By L. G. Byrp 


Supervisor of Bridges and Buildings, 
Missouri Pacific, Poplar Bluff, Mo. 


A complete clearance of all ob- 
structions from channels, culverts and 
pipes, including longitudinal ditches 
and all other waterways which may 
in any way affect the safety of the 
track or roadbed, is very important. 
especially during the late winter and 
early spring, when high water is most 
common. It is a poor time to under- 
take the work of cleaning waterways. 
however, when floods are near at hand 
or have already arrived, for which 
reason, the fall season is the best time 
to do this work. 

Late in the fall, vegetation, leaves. 
brush, tree tops and logs are usually 
dry enough to burn readily, and flow 
is generally at its minimum, so that 
such excavation as may be necessary 
to straighten or deepen channels can 
be done most easily and cheaply. At 
this time, small bushes, grass and 
weeds which have grown in ditches 
and around the inlets and outlets of 
culverts, as well as accumulations of 
leaves and other debris, should be 
burned, for they not only interfere 
with the flow of the water, but may 
be washed to the inlet of a culvert 
and block it completely. Logs, tree 
tops and old ties found in the channel 
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should also be burned or moved to the 
down-stream side of the roadway. 

It is our practice to remove all rub- 
bish and dead vegetation from longi- 
tudinal ditches and from channels 
leading to and away from culverts 
and other drainage openings, and to 
clean culverts, during September and 
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October. This insures a free runoff 
of flood water during the rainy season. 
We also require frequent inspection 
of waterways during the remainder 
of the year to know that the channels 
have not suffered any unusual ob- 
struction and are capable of handling 
any flow that may be expected. 


Protecting Steel with Fuel Oil 


What are the advantages and disadvantages of apply- 
ing locomotive fuel oil to those parts of steel bridges 
which are particularly subjected to accumulations of dirt 
and cinders? How frequently should it be applied and by 


whom? 


Road Oil Effective 


By T. P. SouLe 


General Supervisor Bridges and Buildings, 
New York Central, New York 


Where for any reason it is difficult 
or impossible to keep steel bridges 
properly protected with paint, it is 
my experience that the oiling of those 
parts that are particularly subjected 
to accumulations of dirt and cinders, 
and therefore to corrosion, can be done 
to advantage. I am not familiar with 
the use of locomotive fuel oil for this 
purpose, but am familiar with the use 
of low grade oils having a high asphalt 
base, of the type commonly known as 
road oil, and have witnessed its effec- 
tive application to many structures. 
It is my considered opinion, however, 
that the road oil, which costs approxi- 
mately the same as fuel oil, is a better 
protective material for those parts of 
steel bridges which are particularly 
subject to the accumulation of dirt 
and cinders, than the thinner and 
more volatile locomotive fuel oil. 

Frequent application of the road oil 
prevents further corrosion, loosens 
and removes rust and scale which are 
already present, prevents cinders and 
moisture from gaining contact with 
the steel surface to which it is applied 
and, if used for this purpose, will keep 
expansion rollers and plates lubri- 
cated so that expansion and contrac- 
tion can take place freely in the struc- 
ture. The exterior surface of the 
film of road oil sets or hardens quick- 
ly after it is applied, but the re- 
mainder next to the steel remains 
liquid or semi-liquid for a long time. 
As a result, dirt and cinders do not 
adhere readily to the surface of the 
protective film, as I believe will occur 
where locomotive fuel oil is used as 
a protective coating. 

Oil of this type should be applied 
at least once a year, and it would 
probably be better to make two appli- 


cations if a force is available to do so. 
It can be applied by a small gang, 
consisting preferably of one expe- 
rienced bridgeman and two laborers: 
working progressively over the divi- 
sion. Before making the application, 
all accumulations of dirt and cinders 
should be removed from those parts 
of the structure that are to be oiled, 
but it is not necessary that the same 
care be exercised to obtain clean sur- 
faces, that would be necessary if paint 
were to be applied. I know of no dis- 
advantages that may accrue through 
the application of this type of road 
oil for the purpose under discussion. 


Has Been Discontinued 


By G. L. STALey 


Bridge Engineer, Missouri-Kansas-Texas, 
St. Louis, Mo. 


Fuel oil was formerly used as a 
means of protection on our steel- 
bridge floors, but was discontinued 
about 15 years ago. I do not now re- 
call the reasons for starting the prac- 
tice or the immediate reasons for its 
discontinuance. For this reason, I am 
unable to speak from recent experi- 
ence, but there are certain fundamen- 
tal facts which have a bearing on the 
question, which must be given consid- 
eration in connection with the pro- 
spective use of this material. To be 
of any value as a protective coating 
for steel surfaces, the locomotive fuel 
oil must, of necessity, be applied to 
clean metal. This will necessitate 
cleaning the structural members in the 
same way and with the same thor- 
oughness as would be done for paint 
or any other form of protective coat- 
ing. 

It is well known that the life of an 
oil film on metal surfaces is short, as 
compared with that of a good quality 
of paint. Owing to the action of the 
sunshine and weather, the volatile 
components of the oil soon evaporate, 
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leaving a residue which remains on 
the surface as a thick gummy film 
which collects dirt from the atmos- 
phere and from train droppings and 
cinders. Eventually it dries out com- 
pletely, leaving a caked but porous 
covering through which moisture 
seeps readily to start hidden corrosion. 

For these reasons, the actual pro- 
tective life of fuel oil will be short un- 
less the surface is cleaned and oiled 
every few weeks. Since the major 
part of the cost of any structural- 
steel paint job is the cost of cleaning 
the metal surfaces and of applying the 
paint, while the cost of the material 
is small, a short-lived covering is al- 
ways the most expensive. For these 
reasons the only advantages that I can 
see for the fuel oil are the ease of ap- 
plication and the practically negligi- 
ble cost of the material. 

If used, it should be applied by the 
regular division bridge gangs, as men 
unaccustomed to working from scaf- 
folds off of the ground seldom do 
economical or satisfactory work. 


Depends on Grade of Oil 


By GENERAL BripGE INSPECTOR 


There are places on many bridges 
where it is practically impossible to 
maintain a protective coating of paint. 
In part this is due to the fact that they 
are so difficult of access that the sur- 
faces cannot be thoroughly cleaned of 
rust and scale before the paint is ap- 
plied. For the same reason a poor 
job of painting is usually done. An- 
other condition, often occurring in 
these inaccessible places, as well as on 
surfaces that are readily accessible, is 
that accumulations of cinders and 
other foreign matter quickly form to 
hold moisture and destroy the paint 
film. 

Under these conditions any attempt 
to keep the surfaces painted is expen- 
sive, and it is doubtful whether they 
are ever adequately protected against 
corrosion. Locomotive fuel oil, that 
is crude petroleum or mixtures con- 
taining a large percentage of crude 
petroleum, have not proved satisfac- 
tory as a protective coating, because 
of the large percentage of volatile 
constituents, which are soon driven 
off when the oil is exposed to the at- 
mosphere. The residue, which con- 
sists of the heavier and less volatile 
constituents, becomes a gummy mass 
which catches and retains any dirt 
that comes in contact with it. This 
residue dries out eventually and be- 
comes a brittle film which is relatively 
porous, so that moisture readily pene- 
trates to the underlying metal, and 
has little adhesion to the surface it was 
intended to protect, 
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On the other hand, a petroleum 
refinery product, commonly known as 
road oil, although each oil company 
has a special designation, containing 
about 65 per cent of asphalt, has been 
used with marked success for the pur- 
pose indicated. The surfaces must be 
cleaned before application, although 
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not so carefully as with paint as the 
oil loosens the scale and rust. Since 
this oil is a product of distillation, it 
does not dry out readily. Further- 
more, the asphalt forms a waterproof 
coating which protects the surfaces 
from moisture and those gases which 
are so harmful to railway structures. 


Water Barrels on Bridges 


What means should be employed to insure that water 
barrels on bridges will not freeze during the winter? 
Who should be held responsible for caring for them? 


Use Common Salt 
By ARMSTRONG CHINN 
Chief Engineer, Alton, Chicago 


Water in barrels on bridges may be 
kept from freezing during the winter 
by the addition of approximately 100 
lb. of fine salt to each barrel. At the 
time the salt is added, special care 
should be exercised to see that it is 
thoroughly dissolved; otherwise it 
will settle to the bottom and be of 
little value. It is well to keep a 
wooden paddle in each barrel, with 
which to give the contents an occa- 
sional stirring to keep the salt in solu- 
tion. 

The section foreman should be held 
responsible for the water barrels on 
the bridges on his section, and should 
have stated times to see that the bar- 
rels are filled and that salt is added if 
needed. The bridge inspector, master 
carpenter and others whose duties re- 
quire them to visit the bridges from 
time to time should also make a check 
to know that the section foremen are 
looking after them properly. 


Climate Makes Difference 


By Henry BECKER 


Section Foreman, St. Louis-San Francisco, 
Rush Tower, Mo. 


Several factors affect the likelihood 
of water in barrels on bridges freez- 
ing during the winter months. Obvi- 
ously, the most important of these 
factors is the climate of the locality. 
In the far south, no action may be 
necessary to protect against freezing ; 
in the far north, these measures may 
be of prime importance. I have found 
that an excellent method of reducing 
the tendency to freeze is to bury the 
barrels in the embankment at the ends 
of the bridge, leaving the top from 
4 to 6 in. above the level of the road- 
bed. In a heavy-snow country, fur- 
ther protection can be afforded by 
banking over the top with loose snow. 

Early in the fall, before freezing 


weather sets in, the barrels should be 
filled and a sack of salt thrown in and 
thoroughly dissolved. If this is all 
taken up, enough more should be 
added to insure that the water has dis- 
solved all that it will hold. In the 
area where I am located, this is suffi- 
cient to prevent the freezing of the 
water. In colder climates it may be 
necessary to use calcium chloride, be- 
cause it requires a lower temperature 
to freeze a solution of this material 
than one of salt. 

Each section foreman should be 
held responsible for the water barrels 
located on his section as it is his duty 
to make regular inspections. 
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Make Preparations Early 
By L. A. Rape 


Extra Foreman, Baltimore & Ohio, 
Wampum, Pa. 


Sometime during the early fall, to 
insure that it will be done well in ad- 
vance of freezing, the water barrels 
on bridges should be filled with clean 
water and enough salt, calcium chlor- 
ide or other anti-freeze substance 
should be put in to insure that the 
solution will not freeze at the lowest 
recorded temperature for the par- 
ticular locality. 

If salt or calcium chloride is used, 
enough of it should be dissolved to 
provide a saturated solution. As a 
precaution, the water should be stirred 
thoroughly at intervals of several days 
for two or three weeks, and again 
when the temperature rises after a 
cold spell. Less of the salt or calcium 
is required to produce a saturated 
solution at low temperatures than 
when the water warms up, for which 
reason, agitation is needed to restore 
the condition of saturation when the 
temperature rises. 

Responsibility for keeping the bar- 
rels filled and for inserting the anti- 
freeze material should be placed on 
the section forces, in connection with 
their routine duties. Others must 
make special trips to do this work. 


Skylights and Ventilators 


What attention should building forces take at this sea- 
son to insure that skylights and ventilators are in proper 


condition for winter? 


Should Be Overhauled 


By Frank R. Jupp 


Engineer of Buildings, Illinois Central, 
Chicago 


It is specially important that sky- 
lights and ventilators be inspected at 
this season, and that all defects found 
be repaired, to insure that they are in 
good condition to go through the win- 
ter. If skylight frames or ventilators 
are rusty, they should be cleaned and 
painted to protect them from further 
deterioration as a result of the de- 
structive effects of certain kinds of 
weather. 

If the caps have deteriorated be- 
yond the point of reasonable repair, 
they should be renewed, and any 
broken glass should be replaced. It is 
also important to make a careful ex- 
amination of the flashing around both 
skylights and ventilators, for leaks 
may occur as a result of the melting 
of snow piled up against them, which 


would not normally develop during 
summer or autumn rains. Where 
ventilators are equipped with damp- 
ers, these dampers should be examined 
to find whether they are in operative 
condition, so that they may be closed 
readily when desired. 


Leaks Should Be Stopped 


By H. H. Repiren 
Draftsman, Pennsylvania, New York 


At this season, while the weather is 
still favorable for making such re- 
pairs as may be found necessary, a 
thorough inspection should be made 
of all skylights and ventilators to lo- 
cate any such defective conditions as 
leaks, faulty gutters, flashings, etc., 
and unprotected or corroded metal- 
work. If the skylights are of the 
puttyless type, care should be taken 
to screw down all capping on skylight 
bars, and any corroded metal found in 
any part of the skylights should be 
cleaned, scraped and _ thoroughly 
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painted. All broken glass should be 
replaced and all glass that is to remain 
should be well cleaned inside and out. 
It is most essential that condensation 
gutters be cleaned to insure good 
drainage for the condensation. If the 
skylights are of the type in which the 
glass is bedded in putty, all loose putty 
should be removed and replaced with 
live putty and then painted. 

Ventilators should be inspected to 
insure that all flashing is in good con- 
dition to guard against leaks. If the 
ventilators are constructed of a mate- 
rial that requires painting to resist the 
action of the elements, they should 
also be painted. 


First Find the Troubles 


By GENERAL INSPECTOR OF BUILDINGS 


Before discussing the action that 
should be taken with respect to sky- 
lights and ventilators, it will be well 
to consider what troubles are expe- 
rienced with them during the winter 
season. We will then know the par- 
ticular items to search for when mak- 
ing our inspection. 

Probably the most common troubles 
experienced with skylights are glass 
breakage and leaks. If the leakage 
occurs by reason of defective roof- 
ing or flashing, the remedy is ob- 
vious. However, flashing that seems 
to be in good condition and that has 
given no trouble during rain storms 
sometimes develops persistent leaks 
when snow that has piled up against 
it begins to melt. It is important, 
therefore, that the flashing be exam- 
ined with particular care and that a 
thorough job of repairing suspicious 
places is done. 

Glass breakage in skylights is not 
so simple, since it may be more the 
fault of design than of maintenance. 
Skylight glass should always be wire 
glass, and welded wire is better than 
the woven variety, since it can be made 
to coincide more nearly, with the cen- 
tral plane of the glass. Experience 
has shown that under identical con- 
ditions there is less breakage where 
welded wire is used, as a result of 
extremes of temperature. Further- 
more, as the angle of the glass with 
the horizontal decreases the rate of 
breakage of wire glass increases, most 
of the breakage from this cause oc- 
curring during rising temperature. 
Again, too many manufacturers skimp 
on the sections of the bars with a view 
to reducing and making original costs 
attractive. Skylights of this class are 
likely to be afflicted with heavy glass 
breakage as a result of excessive de- 
flection under snow loads. 

These are defects of design, how- 
ever, over which the local forces have 
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little control. Some improvement can 
be obtained by making sure that the 
felt pads or plastic bedding are in 
good condition and resilient, and that 
the holding bars are screwed down to 
the right tension to prevent leakage, 
hut not so tight as to interfere with 
expansion and contraction of the 
glass. Obviously, all corroding metal 
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parts should be cleaned and painted. 

Besides the flashing, which is as 
important as in skylights, ventilators 
should be examined critically to insure 
that they are properly anchored. 
Dampers and the adjusting devices 
should be put in first-class condition, 
and all metal parts needing paint 
should be cleaned and painted. 


Use of Pumpers Daily Reports 


What details should be included in a pumper’s daily 
reports? Why? What use should be 


formation? 


Information Approximate 
By C. R. Know es 
Superintendent Water Service, Illinois 
Central, Chicago 


As a rule, pumpers are required to 
make reports weekly or monthly. 
rather than daily, although a daily rec- 
ord is kept of certain details in con- 
nection with the operation of the 
pumping station. For example, daily 


. records are kept of the amount of 


water used, of the number of hours 
the pump is run and of the amount of 
fuel and other supplies used. The re- 
ports submitted by the pumper should 
include a summary of his daily record 
of the amount of water pumped, the 
amount of fuel and lubricants con- 
sumed, and the quantities of other 
supplies used. In the space provided 
tor remarks, the report should include 
information concerning the general 
condition of the equipment and _ the 
amount of fuel and other supplies on 
hand. 

Relatively few pumping stations are 
equipped with meters or other devices 
for measuring accurately the amount 
of water pumped. For this reason, it 
becomes necessary for the pumper to 
determine approximately the quantity 
of water pumped into the tank. He 
can do this by observing the number 
of feet pumped into the tank, by re- 
cording the number of hours the pump 
is run or by counting the number of 
engines taking water. This informa- 
tion, compiled from the daily record, 
is incorporated in the weekly or 
monthly report. 

Where water-treating plants are 
operated in conjunction with the 
pumping station, it becomes necessary 
that a record be kept of the amount 
of chemicals. used. Where water- 
testing equipment is provided, a daily 
record should be kept of the tests 
made. Asa rule, forms are provided 
upon which the pumper can enter a 


/ 


made of thts in- 


daily record of the amount of water 
pumped and of the quantities of fuel 
and other supplies used. 

Separate forms are, or should be, 
provided to be forwarded weekly, to- 
gether with samples of the treated 
water for analysis. These forms show 
the daily record of water treated, the 
kind and quantity of chemicals used 
and the amount of chemicals on hand 
at the close of the week. This prac- 
tice is generally followed by those 
roads which have centrally located 
testing laboratories for the examina- 
tion of the water samples, such rec- 
ords being necessary to insure that 
accurate information is available with 
respect to the conditions surrounding 
the operation of the treating plants. 


Prefers Monthly Reports 
By J. H. Davinson 


Engineer, Missouri-Kansas-Texas, 
Parsons, Kan. 


Water 


Primarily, the purpose of a pump- 
er's report is to provide supervisory 
officers with accurate information 
concerning the volume of water 
pumped and treated, and to enable 
them to keep the station properly sup- 
plied with fuel and other essential 
supplies. The average pumper is not 
an expert bookkeper, for which rea- 
son the forms he is required to fill 
out should be made as simple as pos- 
sible and still furnish the information 
necessary for the supervisor to have. 

A daily record of the operation of 
the pumping station should be kept, 
but the work of doing this can be 
greatly simplified without decreasing 
its accuracy or effectiveness, by re- 
quiring the pumper to send the report 
in at the end of the month, instead of 
every day. 

Essential information which should 
be required in these reports includes 
(1) the amount of fuel (coal, gas, 
fuel oil or gasoline) burned each day; 
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(2) the kilowatts of electric current 
used, or the meter reading; (3) the 
actual hours the pumps were oper- 
ated; (4) the feet of water pumped 
into the tank; (5) the gallons of water 
pumped; (6) the quantity of waste 
and other supplies used; and (7) the 
quantities of various supplies on hand 
at the end of the previous month and 
the quantities received or shipped, giv- 
ing dates. Items 3, 4 and 5, given 
separately as indicated, serve to 
check the pumper’s figures with re- 
spect to the volume of water pumped. 
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If the pumper also operates the water- 
treating plant, similar information 
covering its operation and supplies 
may be included in the same report. 
It is preferable, however, to have a 
separate report, rendered weekly, cov- 
ering in detail the operation of this 
part of the plant. 

On page 955 of the 1929 edition of 
the American Railway Engineering 
Association Manual, is shown a form 
suggested for a pumper’s daily report. 
This form can be adapted readily to 
meet any local conditions. 


Protecting Poles from Fire 


What methods should be employed to protect poles in 
telegraph and signal lines from fire when burning the 


right of way? 


Cleans Grass in Advance 
By O. H. 
Roadmaster, Union Pacific, 


CARPENTER 
Rawlins, Wyo. 
I have found that the best method 
is to remove all grass, weeds or other 
inflammable material from around the 
poles ahead of the burning, the dis- 
tance being governed by the amount 
of vegetation present. If the growth 
is heavy, the belt to be cleaned must 


be wider than if it is light. While 
burning the right of way, men should 


be assigned to watch the poles and 
extinguish any fire that may start in 
them. The throwing of dirt on them 
with shovels is usually effective, or 
water may be used if available. Usu- 
ally, however, water must be hauled 
on push cars or trailers for some dis- 
tance, involving the use of flag pro- 
tection. This is not only costly but 
slow and it is my experience that dry 
dirt or sand is just as effective. If the 
growth is heavy and dry, good judg- 
ment dictates that attempts should not 
be made to burn the vegetation if the 
wind is strong. If it is calm or if 
only a light wind is blowing, poles 
will not catch fire if the ground 
around them has been cleaned for a 
distance of three or four feet. 


Methods Vary 


By ARMSTRONG CHINN 
Chief Engineer, Alton, Chicago 


Where there is a normal stand of 
grass and weeds, and the poles are in 
reasonably good condition, no special 
precautions are necessary, as the sec- 
tion gang which does the burning and 
controls the fire can easily protect 
the poles from damage. If the vege- 


tation is rank or the poles old and 


soft, and thus easily ignited, it may 
be necessary to clear the ground 


around them prior to burning the 
grass. The area to be cleared will 
depend on conditions, but usually a 
circle 10 to 15 ft. in diameter will 
suffice. Occasionally, owing to ir- 
regular terrain, the wires are carried 
so close to the ground that it may also 
be necessary to remove the vegetation 
beneath them to prevent damage from 
the flames, particularly those wires 
that are insulated. 

Where lines are important and the 
vegetation is heavy, more permanent 
protection can be provided by remov- 
ing the top soil within a radius of 5 
to 10 ft. and piling it against the 
poles. This will destroy the vegeta- 
tion for about a year, and the soil 
gives added protection. It is ques- 
tionable, however, whether the saving 
in poles will justify the labor cost of 
clearing the ground. 


Keep Fire Under Control 
By W. E. TILtett 
Assistant Foreman, Siaepete & Ohio, 
Maysville, 


Of first sciaidlaiail when burning 
the right of way, the fire must be kept 
under control. This means that at 
any instant it must be confined to a 
relatively limited area. Otherwise, a 
sudden wind may fan the flames to 
such an extent that they may be en- 
tirely out of hand in a few minutes. 
When the mowing is done, all vines 
should be removed from poles and 
right of way fence; the cut grass 
should also be raked away from the 
poles at this time, since a chance 
spark from a passing locomotive may 
start a fire before the grass is gener- 
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ally dry enough to insure a clean job 
of burning. As this usually happens 
when the section gang is elsewhere, 
several poles may be damaged or de- 
stroyed before the men can get on the 
ground, unless a fire guard has been 
provided. Scalping a space around 
the poles still further reduces the fire 
hazard. 

When the burning is started, one 
man should be assigned to watch the 


poles and extinguish any incipient 
fires that may start in them. This is 


particularly important if the line is 
old and the poles are decayed and 
becoming soft. The remainder of the 
gang should pay particular attention 
to preventing the fire from spread- 
ing to adjacent property or catching 
the fence posts. 


Sand Gives Best Results 
By A. L. ScHALBRACK 


Minneapolis, St. Paul & 
Amherst, Wis. 


Section Foreman, 
Sault Ste. Marie, 


Sand or dry soil is most efficient 
in extinguishing fires that have 
started, and it has the advantage of 
always being available. But the ob- 
jective should be rather to prevent 
than to put out fires. Here again, 
sand or clean soil is effective if piled 
around the base of the pole, about 
two generous shovels full being suffi- 
cient to prevent an ordinary fire from 
reaching a pole. In marshy ground 
or where the growth is quite heavy, 
it is better to mow around the poles 
and clean the grass away, because it 
takes too much dirt to act as a pro- 
tection. Where there is a pole line 
on each side of the track, two men can 
complete 10 miles of this form of 
protection in seven hours. On my 
own section there are four pole lines 
and by using this method I have not 
had a pole burn during the last five 
years. 

To fire the grass, I use a tightly 
bound roll of kerosene- soaked burlap 
fastened to the end of a 6-ft. wire. 
With this, one man on each side of 
the track, walking slowly, will fire an 
average of one mile of right of way 
an hour. The remainder of the gang 
follows with shovels to beat out any 
blaze that might otherwise get out of 
bounds. The burning should be done 
against the wind, starting at the right 
of way line where practicable, and 
the firing should not be advanced too 
rapidly or the fire may get out of 
control. Obviously, if both sides are 
burned at one time, one side must be 
burned toward the right of way line, 
but the foreman must exercise judg- 
ment and avoid any situation which 
may permit the fire to get over into 
adjacent fields. 
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Powerful New 
Pneumatic Wrench 


A POWERFUL pneumatic wrench, 
known as the Pott impact wrench, 
has been put on the market by the 
Ingersoll-Rand Company, New York, 
and has proved itself highly adapted 
to bridge construction, strengthening, 
and general repair work, wherever 
erection or assembly bolts must be 





The New Pott Impact Wrench is Only 
About 20 In. Long and Weighs 22 Ib. 


used. The new tool, which employs 
a new principle in pneumatic tool de- 
sign, is said to be more powerful than 
any other’type of pneumatic wrench, 
making it particularly effective in 
drawing pieces tightly together, or in 
loosening and removing “frozen” 
nuts. At the same time, the new tool 
is relatively light in weight, and is 
said to be easy on the operator. 

The Pott impact wrench is approxi- 
mately 20 in. long and consists essen- 
tially of a Multi-Vane air motor and 
the wrench unit. The latter consists 
of an accumulator, hammer and anvil, 
enclosed in a hammer case which is 
bolted to the air motor case. The 
wrenching chuck is attached to the 
anvil and extends outside the hammer 
case. 

The new principle involved in the 
wrench lies in the accumulator, which 
is a cylindrical block of special rub- 
ber interposed between the Multi- 
Vane air motor and the chuck. In 
operation, the torque from the motor 
is applied to the accumulator, which, 
in twisting, shortens, lifting the ham- 
mer from engagement with the anvil. 
At a definite point in the twisting the 
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energy stored up in the accumulator is 
released and the hammer is spun for- 
ward to the next engagement, thus de- 
livering a powerful blow, with consid- 
erable mass behind it, to the anvil and, 
therefore, directly to the chuck of the 
wrench. 

This action repeats itself at the rate 
of 1200 to 1400 times a minute, each 
time delivering a powerful torsional 
impact to the nut being tightened or 
loosened. When a nut runs free or 
with insufficient resistance to twist 
the accumulator and thus bring the 
impact feature into play, the nut is 
run up or backed off smoothly through 
constant contact through the wrench 
with the air motor. The speed of the 





Three of the Pott Wrenches Being Used on 
a Deck Girder Cover Plate Job 


wrench is approximately 700 r.p.m., 
which makes the application or re- 
moval of nuts a matter of seconds. 
The wrench, which weighs 22 Ib., 
without the chuck, is operated readily 
by one man, and is practically devoid 
of torsional shock, the torsional im- 
pacts being absorbed within the ac- 
cumulator. As the result of this cush- 
ioned action, it is said that there is no 
chance of injury to the operator, and, 
furthermore, that the wrench can be 
used on high places or in positions 


and Improved 


Devices 


which might be unsafe with other 
types of wrenches. 

The present models of the Pott 
wrenches, all of which are reversible, 
are recommended for work involving 
bolts from 5 in. to 1% in. in diam- 
eter. The chucks are made of alloy 
steel and can be had in a wide range 
of shapes and sizes. 


Prest-O-Lite 
Motor Car Headlight 


AN acetylene headlight for track 
motor cars, that can be used also as 
a portable night-inspection or trouble 
light is being distributed to the rail- 
roads by the Oxweld Railroad Serv- 
ice Company, Chicago. This new light 
should not be confused with the car- 
bide type of light that is supplied 
with gas from an attached generator 
in which the gas is formed by the ap- 
plication of water to a charge of cal- 
cium carbide. In the new light, 
which is known as the Prest-O-Lite 
motor car headlight, the gas is fed 
from a small storage tank that con- 
tains a sufficient supply for 20 hours 





The Prest-O-Lite Headlight 


continuous burning, these gas storage 
cylinders being replaced as required. 
The gage built into the tank indicates 
the gas contents so that a new tank 
can be ordered in due time. 

The light complete with cylinder 
weighs 16% lb. and occupies a space 
20 in. long, 9 in. wide and 13 in. 
high. The headlight, which has a 
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500-candle power lamp, is wind and 
weather proof and has reflectors 
which are said to be so designed as to 
have no “blind spot.” As shown in 
the illustration, the lamp is supported 
from the cylinder which, in turn, is 
provided with brackets for fastening 
it to the motor car and also with a 
handle for ready portability. 


New Hi-Test 
Cast Iron Pipe 


THE Walworth Company, New 
York, is introducing a new form of 
cast iron pipe which it is designating 
at Walworth Hi-test cast iron pipe. 
It is adapted especially for under- 
ground water and air lines subject 
to severe soil conditions, and is sup- 
plied with threaded ends and special 
bottle-tight flexible expansion joints 
to facilitate laying and to care for ex- 
pansion and contraction. 

The new pipe, which is furnished 
in sizes ranging from 1% in. to 6 


Pipe dia.increased 


Loose 
at ends for threads 


Plain end ©-! ng 












Octagonal Octagonal tagonal 





Octagonal 
threaded/ (No exposed hub shoulder/(No exposed hub 
gland—“ threads threads 


Expansion Joint Threaded Joint 


The Special Flexible Expansion Joint and 
the Standard Joint with Which the New 
Hi-Test Cast Iron Pipe Is Furnished 


in. in diameter and in lengths of 5, 
10, 15 and 20 ft., is cast horizontally 
under a patented process and employs 
a grade of iron which, while having 
strength and toughness, is soft enough 
to permit cutting and threading with 
either power or hand tools. The ulti- 
mate tensile strength of the iron is 
35,000 Ib. per sq. in., and minimum 
bursting pressures for the threaded 
pipe range from 7,000 Ib. per sq. in. 
for the 114-in. diameter size to 1,500 
lb. for the 6-in. size. 

In the standard threaded joint fur- 
nished, the male end is enlarged in 
diameter before being threaded so 
that there is no weakening of the pipe 
by the threads. This screws into an 
internally threaded hub. Octagonal 
wrench grips are provided behind 
both the male threads and the hub so 
that joints can be made with open- 
end wrenches. 

In the expansion joint, which it is 
recommended be used every 80 to 100 
ft. to absorb expansion and contrac- 
tion and any ground movement, the 
hub end is substantially the same as 
in the standard threaded joint, but the 
male end, instead of being threaded 
itself is fitted with a threaded gland 
with an octagonal wrench grip, which 
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is drawn inward against a rubber 
gasket confined within the hub. 

The Walworth standard threaded 
joint provides for making all joints 
above the ground and precludes all 
calking and the digging of bell holes. 

The expansion joint is usually made 
up in the trench, but requires no spe- 
cial work since it involves merely the 
drawing up of the joint gland with 
an open-end wrench. In addition to 
the threaded joints described, the 
pipe can be furnished, if desired, with 
flanged, plain, or standard threaded 
ends. Any of the pipe can be readily 
cut and threaded in the field for use 
with standard pipe size fittings. 


Illinois Central Tests 
Wood Preservative 


WITH a view to determining the pos- 
sibilities of utilizing the supplies of 
inexpensive timber that are available 
along the lines of the Illinois Central, 
tests are being conducted on this road 
to ascertain the value of the Osmose 
process of wood preservation in the 
treatment of gum, lowland red oak 
and long and short leaf pine. The 
same process has also been employed 
recently on this road in an effort to 
extend the service life of the piles in 
an existing trestle, in which consid- 
erable decay had already taken place 
at and below the ground line. 

The preservative used, which de- 
rives its name from the fact that pene- 
tration into the wood is secured 
through the process of osmosis, is 
unique in that it is applied to the 
pieces by hand with brushes. The 
compound consists of an acqueous 








Table I—Penetration: in Inches at 30 Days 
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paste comprising a preservative agent 
which penetrates the walls of the wood 
cells by osmosis, a protective agent 
which penetrates the wood to a lesser 
depth by capillary diffusion, a paste- 
forming colloidal substance and 
water. 

The preservative agent consists of 
sodium fluoride, a water-soluble inor- 
ganic salt, while the protective agent 
consists of dinitro phenol, an organic 
substance insoluble in water. The 
purpose of the latter substance, which 
penetrates only the outermost layers 
of the wood, is to provide a water- 
proof zone that will prevent the leach- 
ing out of the water-soluble preserva- 
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tive when the treated timber is ex- 
posed to rain or is placed in water or 
damp soil. The paste-forming colloi- 
dal substance dries on the surface of 
the wood and is designed to prevent 
the preservative from being washed 
off during the storing period. 

The compound formed by the ad- 
mixture of the above-mentioned in- 
gredients is known as Osmolit and 
was employed on the Illinois Central 
in the treatment of green bridge tim- 
bers, piling and crossties. Another 
compound, known as Osmotite, which 
is identical with Osmolit except that 
potassium bichromate has been added, 
was employed in the treatment of the 
old piles at the ground line. 

The timber selected for treatment 
with the Osmolit consisted of 48 red 
oak ties, 50 red gum ties, 6 pieces of 
pine piling 35 ft. long, 6 pieces of red 
oak piling 35 ft. long, 6 pieces of pine 
7-in. by 16-in. by 28-ft. and 6 pieces 
of pine 14-in. by 14-in. by 14-ft. All 
these timbers were treated at Ham- 
mond, La., on December 4, 1934, 
within 24 hr. after being felled. The 
ties were hand hewn in the adjacent 
woods, while the piling was cut to size 
in the woods and hauled to the treat- 
ing site where it was barked. The 
sawed timbers were trucked directly 
from the saw mill. 

The treating compound was re- 
ceived in a dry powder form and 





Two Crosstie Sections Which Have Been 

Treated With the Color Reagent in Order 

to Show the Depth of Penetration of the 
Osmose Preservative 


mixed with water at the treating site 
to form a paste which was applied 
by hand with brushes to all surfaces 
of the timber. The amount of pre- 
servative applied was equivalent to 4 
lb. of the dry powder per cubic foot 
of wood treated. Following the ap- 
plication of the preservative, the tim- 
bers were stacked and covered with 
water-proof crepe paper to prevent 
the paste from being washed off by 
rain and to retard the drying of the 
wood before sufficient penetration of 
the preservative had taken place. 


Penetration Tests 


Tests to determine how far. the pre- 
servative had penetrated into the vari- 
ous pieces were made 30 days after 
the preservative had been applied. 
These tests consisted in taking incre- 
ment borings from the various pieces 
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and of determining the penetration 
of the protective agent by visual in- 
spection, this substance being yellow 
in color and readily seen, and of the 
preservative agent by use of the Ali- 
zarin color re-agent test. In this test 
the borings are placed in a solution 
of the color re-agent which stains the 
unpenetrated areas a deep red, where- 





View Showing Some of the Decayed 
Piling That Were Treated With the Osmose 
Preservative. 


as, wherever the sodium fluoride has 
penetrated into the wood in a concen- 
tration of 0.2 per cent the re-agent 
colors the wood yellow. The presence 
of the sodium fluoride in a concentra- 
tion of 0.2 per cent is said to be suffi- 
cient to insure protection against 
fungi or fungi spore. 

Table I shows the penetration of 
the preservative and protective agents 
in the various pieces, as determined at 
the end of 30 days. Borings were not 
taken from the sawed timbers at this 
time. 

Ninety days after the preservative 
was applied all but two of the ties 
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Pine, 14 in. by 14 i in. by 14 ft. ..34 2% 





were placed in the main line tracks 
of the railroad near Hammond, while 
the piling and other bridge timbers 
were inserted in a bridge located about 
30 miles south of Jackson, Miss. A 
red gum tie and a red oak tie were 


shipped to the laboratories of the Os- 
mose Corporation of America at Buf- 
falo, N.Y., this company having se- 
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cured the rights for using the Osmose 
process and Osmose preservatives in 
this country. In May, 1935, about 
five months after treatment, addi- 
tional increment borings were taken 
from the piles and bridge timbers. 
The penetrations as determined from 
these borings are given in Table II. 

The decayed piles that were treated 
form part of a trestle located at Chi- 
cago which, when constructed about 
seven years ago of untreated white 
oak, was intended as a temporary 
structure. When inspected recently 
the piles were found to be decayed at 
and below the ground line to a radial 
depth of more than an inch. To ar- 
rest this decay and to prevent further 
damage to the piling, the Osmose 
treatment was applied. 


Treatment of Piles 


In making the application the first 
step was to dig a hole about 2 ft. deep 
around each pile, after which incre- 
ment borings were taken to ascertain 
the condition of the interior, After 
the decayed outer surface had been 


removed from those piling that war-, 


preservative 
applied 


treatment, the 
Osmotite, was 


ranted 
compound, 
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with brushes uniformly over a 36-in. 
section of each pile extending down- 
ward from a point 8 in. above the 
ground line. In order to protect the 
preservative from damage during the 
impregnation period, a bandage was 
wound spirally around the treated 
portion of each pile. The holes 
around the piles were then backfilled, 
which completed the operation. Of 
the 473 piles inspected, 357 were 
treated and 116 were rejected because 
of advanced decay. 

About 90 days after the preserva- 
tive was applied to the piles, test bor- 
ings were taken to ascertain the depth 
to which the treating compound had 
penetrated. <A total of eight borings, 
varying from 34 in. to 1% in. in 
depth were taken from various piles. 
In each case it was found that the 
preservative had penetrated to the 
full depth of the boring. 

The tests on the preservation of the 
green timbers were carried out under 
the supervision of W. A. Summer- 
hays, manager of the Forest Products 
bureau of the Illinois Central, while 
the treatment of the decayed piles 
was done under the direction of L. 
H. Bond, engineer maintenance of 
way of the railroad. 





New Books 


Wood Handbook 


WOOD Handbook, prepared by the For- 
est Products Laboratory, Forest Service. 
326 pages, 6 in. by 9 in. Illustrated. 
Bound in paper. Published by the United 
States Department of Agriculture. For 
sale by Superintendent of Documents, 
Washington, D. C. Price 25 cents. 
Research in the properties of wood, 

its preparation for use and its be- 

havior in service has made great 
strides during the present century, 
and the results of such research have 
been recorded in innumerable reports 
and monographs, as well as articles in 
technical magazines. But this book 
has been written to fulfill the need for 

a convenient compilation of the basic 

information concerning wood for the 

user who does not have the occasion 
or the facilities for an intensive study 
of any particular phase of the subject. 

The scope of the book is extensive 

rather than intensive. It covers the 

characteristics of the principal species, 
the general physical properties, 
strength values, and a glossary of 
technical terms. There are also chap- 
ters on grades and sizes, and on the 
various primary applications of wood, 
together with others on fire resistance, 
preservation, thermal insulation, mois- 
ture control, and structural details. 


Railway Bridges 


STEEL Railway Bridges—Concrete Rail- 
way Structures—258 pages, 6 in. by 9 in. 
Bound in cardboard. Published by the 
American Railway Engineering Associa- 
tion, 59 East Van Buren street, Chicago. 
Price $1. 

To meet the growing demand for 
various specifications and  recom- 
mended practices of the American 
Railway Engineering Association cov- 
ering various classes of bridges and 
bridge work, the association has con- 
solidated in one book such material 
from its Manual as would be of great- 
test immediate value to engineers, 
contractors, and vendors of construc- 
tion materials. 

Typical of the comprehensive speci- 
fications contained in this volume are 
those covering steel railway bridges, 


membrane waterproofing, movable 
railway bridges, bridge erection, turn- 
tables, concrete arches, concrete 


trestles, portland cement, concrete re- 
inforcement and _ stone masonry. 
There is also included, such other ma- 
terial as rules for the classification of 
railway bridges, rules and unit stresses 
for rating existing bridges, methods 
of strengthing bridges, and principles 
for the design of flashing and drain- 
age for waterproofing. 
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News of the 
Month: -.- 


Accidents Caused By 
Faulty Grade Crossings 


That many highway-railway grade cross- 
ings, because of faulty construction and 
maintenance, present a hazard to safety and 
are a contributing factor in many acci- 
dents that take place at such crossings, is 
the contention in the annual report of the 
Committee on Grade Crossing Eliminations 
and Protection of the National Association 
of Railroad and Utilities Commissioners, 
which was presented at the annual conven- 
tion of this association at Nashville, Tenn., 
on October 17. An important cause of acci- 
dents at highway crossings, according to 
the report, is a condition created by the 
washing away of the roadway material from 
the planking. With this condition prevail- 
ing, it continued, automobiles may be slowed 
down when the front wheels strike the 
obstruction and stalled entirely when the 
rear wheels reach the planking. Other un- 
desirable conditions at grade crossings, ac- 
cording to the report, include steep and 
narrow approach grades and crossings that 
are narrower than the highway. 


1.C.C. Organizes for 
Rule of Motor Carriers 


The Bureau of Motor Carriers of the In- 
terstate Commerce Commission, which has 
been created for the administration of the 
Motor Carrier act, will be a self-contained 
unit comprising 10 se¢tions for carrying out 
the various phases of the work, according 
to a recent announcement of the commis- 
sion. The new bureau will have sections in 
Washington dealing with Certificates and 
Insurance, Traffic, Accounts, Complaints, 
Finance, Safety, Research, Statistics, Legal 
and Enforcement Matters, and Administra- 
tive Matters. These sections will be sup- 
plemented by a field organization for the 
purpose of which the country will be di- 
vided into 16 districts with a separate or- 
ganization, headed by a director, in each 
district. The Washington organization will 
be under the general supervision of an 
assistant director, and each section will be 
under the leadership of a chief of section. 
The commission had previously announced 
that it had selected John L. Rogers as di- 
rector of the Bureau of Motor Carriers. 


Rail Loan to New York 
Central Approved by |.C.C. 


The Interstate Commerce Commission 
has approved the application of the New 
York Central for a loan from the Federal 
Emergency Administration of Public 
Works, the proceeds from which are to be 
used to finance the purchase and installation 
of 7,400 tons of new rail, with the neces- 
sary fastenings, at a cost of $386,000. The 
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cost of labor in connection with the laying 
of the rail is estimated at $71,000, making 
the total estimated cost $457,000. In its 
application for approval of the loan, the 
railroad quoted figures to show that for 
the 8-year period 1922-29, the average 
amount of rail laid in replacement on its 
lines was 181,671 tons per year, while for 
the 5-year period 1930-34, the yearly aver- 
age was 64,771 tons, a decrease of about 64 
per cent. On the other hand, the average 
number of ton miles of freight hauled by the 
railroad during the two periods showed a 
decrease of about 33 per cent, or only about 
one-half the percentage decrease in the 
average number of tons of rails laid. 


Air Traffic Increases 


Scheduled air lines of the United States 
flew 28,729,128 miles, carried 377,339 pas- 
sengers on air journeys totaling 162,858,74¢ 
passenger-miles, and transported 2,221,013 
pounds of express in the first half of 1935, 
according to an announcement by the Bu- 
reau of Air Commerce, Department of 
Commerce. The figures for passenger, pas- 
senger miles and express totals comprise 
new records. In one previous six-months 
period the number of miles flown was 
larger—28,780,425, in the last half of 1933. 
The totals in the foregoing are for all 
routes, domestic and foreign extensions. 
The domestic routes flew 24,642,134 miles. 
carried 319,484 passengers, totaling 139,- 
436,311 passenger-miles, and carried 1,412,- 
969 pounds of express in the six-months 
period. On the foreign extensions, the 
totals were: Miles flown, 4,086,994; pas- 
sengers, 57,855; passenger-miles, 23,422,- 
435; express, 808,044 Ib. At the end of the 
six-months period the 22 companies oper- 
ating domestic routes and the 4 offering 
service to foreign nations were operating 
a total of 464 airplanes. 


Rail Net Lower 
For Eight Months 


For the first eight months of 1935 the 
Class I railroads of the United States had 
a net railway operating income of $263,- 
738,184, which was at the annual rate of 
return of 1.66 per cent on their property 
investment, according to reports filed by 
the carriers with the Bureau of Railway 
Economics. In the first eight months of 
1934, their net railway operating income 
was $302,872,358, or 1.89 per cent. Oper- 
ating revenues for the first eight months 
of this year totaled $2,204,961,212, as com- 
pared with $2,188,633,354 in the corre- 
sponding period of 1934, an increase of 
0.7 per cent. Operating expenses amount- 
ed to $1,698,631,063, compared with $1,631,- 
865,537, an increase of 4.1 per cent. 

For August these roads had a net rail- 
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way operating income of $42,073,256, or 
1.48 per cent, as compared with $40,564,- 
075, or 1.42 per cent, in August, 1934. Op- 
erating revenues for August amounted to 
$244,017,777, as against $282,726,349 in the 
same month last year, an increase of 4 
per cent. Operating revenues totaled 
$221,237,698, compared with $211,085,589 
in the same month in 1934. 


Expect Increase in Last 
Quarter Car Loadings 


Freight car loadings in the fourth quar- 
ter of 1935 are expected to be about 6.4 
per cent above actual loadings in the 
same quarter in 1934, according to esti- 
mates compiled by the 13 Shippers’ Re- 
gional Boards. On the basis of these 
estimates, freight loadings of the 29 prin- 
cipal commodities will be 4,805,400 cars in 
the fourth quarter of 1935, compared with 
4,515,835 cars actually loaded in the cor- 
responding period last year. 

Twelve of the 13 shippers’ regional 
advisory boards estimate an increase in 
the loadings for the fourth quarter of 
1935 compared with the same period in 
1934, the only one expecting a decrease 
being the Trans-Missouri-Kansas board, 
which covers the states of Arkansas, Mis- 
souri and Kansas, and Northeastern 
Oklahoma. The largest increase expected 
is 31.3 per cent in the Great Lakes region. 


Fletcher Stresses 
Importance of Railroads 


Rail transportation bears an importance 
in the economic system of this country un- 
equaled by any other form of transportation 
and is entitled to fair and equal treatment 
with its competitors, said R. V. Fletcher, 
general counsel of the Association of Amer- 
ican Railroads, in a recent address at Chi- 
cago. Not only do the railroads furnish the 
cheapest form of transportation, but their 
importance as a means of investment, as a 
purchaser of goods, as an employer of labor 
and as a tax paying citizen cannot be 
ignored, he said. Mr. Fletcher pointed out 
that the railroads have never sought an un- 
fair advantage over their competitors; on 
the contrary they are doing no more than 
“to proclaim their right to fair and equal 
treatment before the law, so that oppor- 
tunity may be offered the American people 
to determine by actual experimentation 
just what is the place of the railroads in a 
transportation system operated with due 
regard to all elements of costs, by whomso- 
ever these costs are paid.” Referring to the 
Federal Barge Line, Mr. Fletcher pointed 
to the huge operating deficit that this gov- 
ernment-owned project has incurred dur- 
ing the 17 years of its existence and said 
that “no greater service could be done than 
to abolish this grotesque and expensive ex- 
periment.” Mr. Fletcher discussed the need 
for federal regulation of water lines ; pointed 
out that taxes levied on the railways are 
relatively much heavier than on any other 
form of transportation; and predicted that 
“sooner or later, in accord with an in- 
exorable economic law which tyrants and 
charlatans vainly strive to disregard, the 
people of this country will select the form 
of transportation which best serves their 
purposes.” 
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Association News 





Tie Association 


The Railway Tie Association has re- 
sumed publication of the Cross Tie Bulle- 
tin after suspension for several months. 


Maintenance of Way 
Club of Chicago 


The Republican River flood and the re- 
sulting damage to the Chicago, Burling- 
ton & Quincy’s line, together with the 
methods of restoration, provided the basis 
for a talk by H. R. Clarke, engineer main- 
tenance of way, Chicago, Burlington & 
Quincy, Chicago, at a meeting held at the 
Auditorium hotel on October 30. 


Wood Preservers 
Association 


Members of the Executive committee 
met in Chicago on October 4 to complete 
details for the convention which will be 
held in Memphis, Tenn., on January 28- 
30. Suggestions for the program were 
approved. Plans are also under consider- 
ation to afford members of the association 
traveling from the north and east an op- 
portunity to visit treating plants while they 
are enroute to the meeting. 


Bridge and Building 
Association 

Following the adjournment of the con- 
vention, members of the newly-elected Ex- 
ecutive committee meet on the evening of 
October 17 to initiate preliminary plans 
for the new year. Among other measures, 
it was decided that President Strate will 
send a letter to members of the association 
promptly inviting volunteers for committee 
work. Chairmen of committees were se- 
lected as follows: Membership, C. M. 
Burpee; Finance, C. R. Knowles; and 
Hotel Arrangements, Elmer T. Howson. 
It was decided tentatively to hold the next 
meeting of the Executive committee in Chi- 
cago on December 14. 


American Railway 
Engineering Association 


The results of an outstanding example 
of railway research fostered by the asso- 
ciation will go to the members within the 
next 10 days in the form of a report by 
J. B. Hunley, bridge engineer of the Cleve- 
land, Cincinnati, Chicago & St. Louis, on 
Tests of Impact on Steel Railway Bridges 
of Simple Span, conducted on his railroad 
during 1931 to 1934, inclusive, which form 
the basis of a new formula for impact in 
the Specifications for Iron and Steel Struc- 
tures, adopted by the association in March, 
1935. This report, which covers 200 printed 
pages, will comprise the association’s bul- 
letin 380. Bulletins 378 and 379, contain- 
ing revisions and additions to the Manual 
were mailed late in October. 

The secretary’s office is now receiving 
portions of the reports of committees to 
be presented at the convention next March 
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and bulletins succeeding No. 380 will be 
devoted to the presentation of these re- 
ports, many of which are expected to be 
completed within a short time, since 15 
committees met in. October and 3 others 
are scheduled to meet in November. The 
committees that held meetings during the 
last month include Wood Preservation, at 
Chicago, on October 3; Iron & Steel Struc- 
tures, at Philadelphia, Pa., on October 3 
and 4; the Special Committee on Live 
Load and Impact, at Philadelphia, Pa., on 
October 4; Yards and Terminals, at Wash- 
ington, D. C., on October 7 and 8; Rec- 
ords and Accounts, at Washington, D. C., 
on October 8; Ties, at Duluth, Minn., and 
St. Paul, on October 8 and 9; Standard- 
ization, at Washington, D. C., on October 
9; Wooden Bridges and Trestles, at Chi- 
cago, on October 18; Economics of Rail- 
way Operation, at New York, on October 
18; Ballast, at Washington, D. C., on Oc- 
tober 18; Masonry, at Chicago, on Octo- 
ber 23 and 24; Rules and Organizations, 
at Chicago, on October 25; the Special 
Committee on Economics of Bridges and 
Trestles, at Chicago, on October 26; and 
Economics of Railway Location, at Chi- 
cago, on October 29. 

Meetings already scheduled to be held 
during this month include those of the 
committees on Shop and Locomotive Ter- 
minals, at St. Paul, Minn., on November’ 
4 and 5; on Buildings, at Chicago, on 
November 7 and 8; on Waterways and 
Harbors, at Chicago, on November 12; on 
Track, at Chicago, on November 14; and 
on Economics of Railway Labor, at Co- 
lumbus, Ohio, on November 20, which will 
be followed by an inspection of Norfolk & 
Western track and maintenance practices on 
November 21. 


The Roadmasters 
Association 

Recognizing for some time that the 
duties devolving upon the secretary have 
become too extensive to permit them to be 
handled “after hours,” the Executive Com- 
mittee, at a meeting held after the close of 
the last convention, arranged for the ap- 
pointment of an assistant secretary to take 
over the duties of maintaining the member- 
ship list, collecting dues and publishing the 
proceedings and the bulletins. President 
Chinn has appointed to this position C. A. 
Lichty, who will give full time to this work 


_jointly with that of the American Rail- 


way Bridge and Building Association, 
which fatter organization Mr. Lichty has 
served as secretary for 27 years. Mr. 
Lichty will maintain offices as heretofore 
in Room 920, Chicago & North Western 
general offices, 400 West Madison street, 
Chicago. T. F. Donahoe will continue to 
serve the association as secretary, keeping 
the minutes of all meetings, etc. 





Waterproofing Specifications—The Kop- 
pers Products Company, Pittsburgh, Pa., 
has issued a folder of 8% in. by 11-in. 
sheets containing specifications covering 
the use of tar products for waterproofing 
grade separation structures. These em- 
brace the materials such as waterproofing 
pitch, waterproofing fabric, waterproofing 
felt, etc., and also construction details, 
application and protection. 
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Personal Mention 





Engineering 


R. H. Stenhouse has been appointed di- 
vision engineer of the Farnham division 
of the Canadian Pacific, with headquar- 
ters at Farnham, Que., succeeding T. B. 
Ballantyne, who has been appointed as- 
sistant district engineer of the Ontario 
district, with headquarters at Toronto, 
Ont., succeeding George H. Davis, de- 
ceased. 


J. J. Desmond, division engineer on the 
Illinois Central at Chicago, who has been 
on a leave of absence because of ill 
health, has returned to his duties. R. H. 
Carter, who has been acting division en- 
gineer at Chicago during Mr. Desmond’s 
absence, has returned to his former posi- 
tion of supervisor of track, with the same 
headquarters. 


H. H. Pevler, division engineer of the 
St. Louis division of the Pennsylvania, 
with headquarters at Terre Haute, Ind., 
has been transferred to Ft. Wayne divi- 
sion, with headquarters at Ft. Wayne, 
Ind., succeeding R. H. Crew, who has 
been transferred to the New York divi- 
sion at New York, to replace J. F. Swen- 
son, who has been transferred to the 
Logansport division at Logansport, Ind. 
Mr. Swenson succeeds C. O. Long, who 
has been transferred to the St. Louis divi- 
sion to replace Mr. Pevler. 


Track 


M. L. Wheatley, a track foreman on 
the Illinois Central, has been promoted 
to supervisor of track, with headquarters 
at Central City, Ky., succeeding J. Pruitt, 
whose death is noted elsewhere in these 
columns. 


J. A. Larkoski, a yard foreman on the 
Chicago, Milwaukee, St. Paul & Pacific, 
has been appointed roadmaster, with 
headquarters at Madison, S. D., to suc- 
ceed T. McGee, deceased. 


P. I. Buser, a track inspector on the 
Chicago, Rock Island & Pacific, has been 
promoted to roadmaster, with headquar- 
ters at Iowa Falls, Ia., to succeed H. M. 
Long, who has been transferred to Cedar 
Rapids, Ia., to succeed John McNulty, 
who has retired. 


W. B. Earthman has been appointed 
track supervisor on the St. Louis-Louis- 
ville division of the Southern, with head- 
quarters at Huntingburg, Ind., succeed- 
ing F. S. Cooper, who has been trans- 
ferred to Princeton; Ind., to replace L. B. 
Craig, whose appointment as bridge and 
building supervisor is noted elsewhere 
in these columns. 


W. A. Nichols, a bluff gang foreman 
on the Missouri-Kansas-Texas, has been 
appointed roadmaster, with headquarters 
at San Antonio, Tex., to succeed J. C. 
Hill, who has resigned to accept a posi- 
tion in the operating department of the 

(Continued on page 706) 
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VERONA TRIFLEX SPRING ' 


IS THE ONLY DEVICE PROVIDING 
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Why Is Equal Bolt Tension Important? 
Because— 


—it prevents running expansion and contraction. 


—it permits all rail anchors to function properly and equally. 


VERONA TRIFLEX SPRING 


is the only device on the market developing proper and equal bolt tension 
and providing a means for maintaining this tension. 


Verona Triflex Spring exceeds the American Railway Engineering Associa- 
tion specifications for spring reaction by 100 per cent. 


Verona Triflex Spring is mot expensive. 
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Green Bay & Western. Mr. Nichols was 
born on September 10, 1891, at Ashland, 
Mo., and entered railway service in Feb- 
ruary, 1916, as a laborer on the Missouri- 
Kansas-Texas. Two years later he was 
promoted to section foreman at New 
Franklin, Mo., which position he held 
until May 7, 1927, when he was further 
advanced to roadmaster, with headquar- 
ters at Parsons, Kan., being transferred 
to Boonville, Mo., on December 1, 1928, 
and thence to Denison, Tex., on Decem- 
ber 23, 1931: Mr. Nichols was reappointed 
section foreman on May 15, 1932, and 
served in this position and as bluff gang 
foreman until his recent promotion to 
roadmaster. 


F. H. Lewis, supervisor on the Phila- 
delphia division of the Pennsylvania has 
been transferred to the Williamsport di- 
vision, with headquarters at Milton, Pa. 
F. R. Shultz, supervisor on the Middle 
division has been transferred to the 
Wilkes Barre division, with headquarters 
at Reading, Pa. M. S. Smith has been 
appointed assistant supervisor on the 
Philadelphia division, with headquarters 
at Harrisburg, Pa. E. P. Adams, assist- 
ant supervisor on the Philadelphia divi- 
sion has been transferred to the Del- 
marva division, with headquarters at 
Clayton, Pa. P. D. Fox, assistant super- 
visor, with headquarters at Tyrone, Pa., 
has been transferred to the Middle divi- 
sion, with headquarters at Altoona, Pa. 
F. W. Artois, supervisor, with headquar- 
ters at Reading, has been transferred to 
the Williamsport division, with headquar- 
ters at Williamsport, Pa. F. H. Pflaging, 
supervisor, with headquarters at Middle- 
town, Pa., has been transferred to the 
Philadelphia division, with headquarters 
at Columbia, Pa. A. M. Kennedy, assist- 
ant supervisor on the Middle division has 
been appointed assistant supervisor on 
the Maryland division, with headquarters 
at Wilmington, Del. D. E. Smucker, 
supervisor on the Delmarva division has 
been appointed acting supervisor on the 
Maryland division, with headquarters at 
Perryville, Md. L. A. Evans, assistant 
supervisor on the Middle division, has 
been appointed acting supervisor on the 
Delmarva division, with headquarters at 
Clayton, Del. L. W. Green, assistant 
supervisor on the Baltimore division has 
been appointed acting assistant super- 
visor on the Middle division, with head- 
quarters at Lewistown, Pa. J. C. Skinner 
has been appointed acting assistant su- 
pervisor on the Baltimore division, with 
headquarters at York, Pa. 


Bridge and Building 


J. C. Schneider, bridge and building 
foreman on the Victoria division of the 
Southern Pacific Lines in Texas and 
Louisiana, has been appointed acting 
bridge and building supervisor of the 
same division, with headquarters at Vic- 
toria, Tex., succeeding C. N. Billings, 
who has been transferred to the Dallas- 
Austin division, with headquarters at 
Ennis, Tex., to replace J. D. Kelly, who 
has been transferred to the San Antonio 
division, with headquarters at San An- 
tonio, Tex., where he will have jurisdic- 
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tion over the west end of the division. 
C. Black, bridge and building supervisor 
on the San Antonio division, with head- 
quarters at San Antonio, hereafter will 
confine his duties to the east end of that 
division. 

L. B. Craig, track supervisor on the 
Southern, with headquarters at Prince- 
ton, Ind., has been appointed bridge and 
building supervisor, with the same head- 
quarters, to succeed E. Veith, who has 
been transferred to Louisville, Ky., to 
succeed J. B. Teaford, who has been re- 
tired. 

S. P. Jakeman has been appointed 
bridge and building master on the Cana- 
dian National, with headquarters at Ed- 
monton, Alta., succeeding D. M. Mac- 
Kenzie, who has been transferred to Cal- 
gary, Alta. M. J. Wylie, bridge and 
building master, with headquarters at 
Saskatoon, Sask., has been transferred 
to Port Arthur, Ont., to succeed D. 
Campbell, who has retired. 


Obituary 


J. Pruitt, supervisor of track on the 
Illinois Central, with headquarters at 
Central City, Ky., died on September 28. 


T. McGee, roadmaster on the Chicago, 
Milwaukee, St. Paul & Pacific, with 
headquarters at Madison, S. D., died on 
September 22. 


Charles S. Sample, principal assistant 
engineer of the Missouri Pacific, with 
headquarters at St. Louis, Mo., died on 
September 25 at the age of 62 years. Mr. 





Charles S. Sample 


Sample was born on June 1, 1873, at Philo, 
Ill., and was educated in civil engineer- 
ing at Purdue University from which he 
graduated in 1899. For two years after 
leaving college, Mr. Sample was con- 
nected with the Chicago & Northwestern, 
then going with the St. Louis Valley (now 
part of the Missouri Pacific). For a short 
time, beginning late in 1903, he was with 
the Dalhoff Construction Company on 
railroad construction in the South and 
after leaving this company he went with 
the Missouri Pacific as assistant engineer. 
In this capacity, Mr. Sample served at 
various points on the system and was in 
charge of double-tracking the Illinois di- 
vision and of rebuilding the yards at 
Hoisington, Kan. He served also as resi- 
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dent engineer in charge of construction 
of the cut-off between Memphis, Tenn, 
and Marianna, Ark., and then served for 
five years as chief pilot engineer for the 
Missouri Pacific on valuation inventory 
by the Interstate Commerce Commission, 
In 1921, Mr. Sample was appointed con- 
struction engineer, and while in this ca- 
pacity, he had charge of various heavy 
construction projects, including the dou- 
ble-tracking of the main line between St. 
Louis, Mo., and Jefferson City at a cost 
of $22,000,000, and the revision of grades 
and alinements of the Kansas-Colorado 
main line at an expenditure of $7,000,000. 
Since 1932, he has had the title of prin- 
cipal assistant engineer. 


Harold Toms, bridge and_ building 
master on the Canadian National, with 
headquarters at oMntreal, Que. was 
drowned on August 25 while on a fishing 
trip on the St. Lawrence river. 


H. O. Sinsabaugh, roadmaster on the 
Chicago, Rock Island & Pacific, with 
headquarters at Montreal, Que., was 
October 10, as the result of injuries in- 
curred in a motor car accident that took 
place on July 13. 


W. A. Clark, supervisor of track on the 
Reading, with headquarters at Trenton 
Junction, N. J., died at his home in Tren- 
ton on September 30, following intermit- 
tent illness for several months. Mr. Clark, 
who was born on June 1, 1876, in Dela- 
ware County, Pa., entered the service of 
the Reading as a clerk at Jenkenstown, 
Pa., in May, 1895. In September, 1898, he 
was appointed assistant supervisor of 
track at Trenton Junction, and in August, 
1900, was transferred in the same ca- 
pacity to the Germantown & Norristown 
branch. In May, 1902, he was promoted 
to supervisor of track on the Germantown 
& Norristown branch, and on October 20, 
1905, he was appointed supervisor on the 
main line at Trenton Junction. 


Roland P. Eubank, general real estate 
agent of the Chesapeake & Ohio, with 
headquarters at Huntington, W. Va., and 
formerly connected with the engineering 
department of this company, died of heart 
disease on October 14 at Richmond, Va. 
Mr. Eubank was born on November 14, 
1880, in King William county, Va., and 
attended Virginia Polytechnic Institute. 
He entered railway service in October, 
1905, as a rodman for the Carolina, 
Clinchfield & Ohio (now Clinchfield), 
later becoming assistant engineer. In 
December, 1909, he became assistant en- 
gineer in the construction and real es- 
tate department of the Chesapeake & 
Ohio, and in February, 1916, he was ap- 
pointed assistant real estate agent. Mr. 
Eubank was promoted to real estate 
agent in March, 1920, and general real 
estate agent in April, 1927. 





Inland 4-Way Floor Plate—A 60-page 
letter-size folder describing and _ illus- 
trating its new light pattern 4-Way floor 
plate has been issued by the Inland Steel 
Company, Chicago. The folder also dis- 
cusses in a general way the two other 
patterns of 4-Way floor plate that are 
manufactured by this company. 

(Supply Trade News on page 708) 
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WINTER RINGS 
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Buizzarps 
hold no terrors for the railway sys- 
tem with vulnerable points pro- 
tected by Winter King Switch 
Placing Winter Kings 


Heaters. 
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under important switches now will 
forestall tie-ups from snowstorms 
during the winter. 

Winter Kings, unaided, prevent 
most of the trouble from moderate 
snowfalls. And they are effective 
allies in combating heavy storms. 

It costs so little to use Winter 
Kings that there need be no hesita- 
tion about lighting them up at the 
first hint of snow or ice. In this way 
the railroad can get a start on the 
storm, keep the situation under con- 
trol from the beginning. 

One man can tend efficiently 
about 100 of these heaters. One fill- 
ing of kerosene lasts about 9 hours. 

An important advantage of using 
Winter Kings is the avoidance of 
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the risk of accidents which often 
occur when large numbers of inex- 
perienced men are at work in yards, 
under conditions of low visibility. 
A small investment in Winter 
Kings now will pay big dividends, 


will keep traffic moving regardless 
of the elements. 












The Winter King Switch Heater is made 
of copper-bearing steel. The fuel chamber 
contains about 1'/, gallons, enough for 
about 9 hours of ordinary operation. A 
flange on each side of the wick-opening 
maintains the proper distance between the 
heater and the bottom of the switch point. 
Heaters are shipped with the wick in- 
stalled, ready for immediate use. It is only 
necessary to place the heater beneath the 
switch point, fill the fuel chamber with 
kerosene and light the wick. 


BETHLEHEM STEEL COMPANY 


GENERAL OFFICES: 


BETHLEHEM. 
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General 


Joseph T. Ryerson & Son, Inc., recently 
completed a new extension to the com- 
pany’s plant at Jersey City, N. J., making 
available an additional 45,000 sq. ft. of 
floor space for the stocking of steel and 
allied lines. 

The Republic Steel Corporation, 
Youngstown, Ohio, has moved its Pitts- 
burgh district sales office from Fourth 
and Bingham streets to 1832 Oliver build- 
ing, Pittsburgh, Pa. The Union Drawn 
Steel Company, a Republic subsidiary, 
has moved into an adjoining suite in the 
Oliver building. 


Personal 


Roger Q. Milnes and S. C. Johnson 
have been appointed assistants to the 
vice-president of the Dearborn Chemical 
Company, Chicago. 


Muscoe Burnett, Jr., assistant division 
manager of the Linde Air Products Com- 
pany, with headquarters at Chicago, has 
been appointed assistant sales manager 





Muscoe Burnett, Jr. 


of the Oxweld Railroad Service Com- 
pany, with the same headquarters. He 
was born in Paducah, Ky., and was edu- 
cated at the University of Virginia. 
Since leaving college in 1920, he has 
been associated continuously with vari- 
ous units of the Union Carbide & Carbon 
Corporation, of which the Oxweld Rail- 
road Service Company is one. His first 
connection in 1920 was with the Oxweld 
Acetylene Company and four years later 
he was transferred to the export depart- 
ment of the Union Carbide Company, 
later going to the Linde Air Products 
Company, where since 1929 he has been 
assistant division manager at Chicago. 


Jules A. Morland has been appointed 
technical representative in South America, 
with headquarters at City Hotel, Buenos 
Aires, Argentina, of the Timken Roller 
Bearing Company, Canton, Ohio. 
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Edward L. Ryerson, Jr., was elected 
vice-chairman of the board of the Inland 
Steel Company at a meeting on Septem- 
ber 30. The action follows the recent 
consolidation of Joseph T. Ryerson & 
Son, of which he was president, with In- 
land. 


In connection with the consolidation of 
the production and sales activities of the 
Carnegie Steel Company, the Illinois Steel 
Company and the Lorain Steel Company, 
subsidiaries of the United States Steel 
Corporation, under the name of the Car- 
negie-Illinois Steel Corporation, the fol- 
lowing officers have been appointed: I. 
Lamont Hughes, formerly president of 
Carnegie, is executive vice-president; 
C. V. McKaig, formerly vice-president 
and general manager of sales of Carnegie, 
is vice-president and general manager of 
sales; and J. E. Lose, formerly vice- 
president of Carnegie, is vice-president in 
charge of operations. All of the above 
officers will maintain offices in both Pitts- 
burgh, Pa., and Chicago. G. Cook Kim- 
ball, formerly vice-president of Illinois, 
is vice-president and chief executive of 
the Chicago district; William I. Howland, 
Jr., formerly. vice-president and general 
manager of sales of Illinois, is vice-presi- 
dent in charge of western sales, both with 
offices in Chicago; L. H. Burnett, former- 
ly vice-president of Carnegie, is vice-, 
president at Pittsburgh; and Carroll Bur- 
ton, formerly president of the Lorain 
Steel Company, Johnston, Pa., is vice- 
president in charge of the Lorain division. 
J. W. Hamilton, formerly secretary of 
Carnegie, is secretary; William Donald, 
formerly auditor and assistant secretary 
of Carnegie, is auditor; and H. E. Jef- 
fries, formerly treasurer of Carnegie, is 
treasurer. As noted in the October issue 
Benjamin F. Fairless has been elected 
president of the new company. 


Obituary 


Frank J. Johnson, one of the founders 
of the American Hoist & Derrick Com- 
pany, died on October 15, at the age of 
79. 


George Slate, vice-president and a di- 
rector of the Simmons-Boardman Pub- 
lishing Company, publishers of the Rail- 
way Age, Railway Engineering and Main- 
tenance and other railroad and technical 
periodicals, and business manager of 
Marine Engineering & Shipping Age, and 
the Boiler Maker & Plate Fabricator, 
died on September 26, at Overlook hos- 
pital, Summit, N. J., at the age of 61 
years. Mr. Slate was born on September 
27, 1874, at Oxford, Mich. and was edu- 
cated in the public schools of Alma and 
Grand Rapids, Mich. He started his 
business career in the classified adver- 
tising department of the Philadelphia 
Press, later removing to New York, 
where he served with the New York 
Journal in a similar capacity. His asso- 
ciation with Marine Engineering has ex- 
tended over a period of about 34 years, 
he having joined the staff of that publi- 
cation as an advertising salesman on 
October 14, 1901. He was later elected 
a vice-president of the Aldrich Publish- 
ing Company, which at that time pub- 
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lished that periodical. In 1905, the com- 
pany acquired the Boiler Maker and Mr. 
Slate’s jurisdiction was extended to in- 
clude that journal as well as Marine 
Engineering. In 1920 the Aldrich Pub- 





George Slate 


lishing Company, with its two publica- 
tions, was acquired by the Simmons- 
Boardman Publishing Company and 
shortly thereafter Mr. Slate was elected 
a director of the latter company. 


C. W. Kelly, secretary-treasurer of the 
National Railway Appliances Association, 
Chicago, died in that city on October 19, 
following an operation for the removal of 
gall stones. He was born in Sullivan, 
Ind., on August 5, 1870, and after grad- 
uating from Purdue University in 1891 
with the degree of civil engineer, was 
associated with the World Columbian 
Exposition.. In 1893, he entered the em- 
ploy of the Chicago & North Western as 
a draftsman and after holding various 
positions was appointed superintendent 
of bridges and buildings in 1901. He 
held the latter position until 1907, when 





C. W. Kelly 


he resigned to become a representative 
of the railroad department of Fairbanks, 
Morse & Co., where he was later pro- 
moted to assistant sales manager. In 
1912, he resigned to organize the Kelly 
Derby Company with which company he 
continued as president until his retire- 
ment in 1925. In 1909, he was elected 
secretary-treasurer of the National Rail- 
way Appliances Association. 
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|" took I-R Pott Impact Wrenches only 5 hours to tighten the 
4,800 bolts required in the replacement of the cover plates on 
the bridge repair job shown above. 


Heretofore it took 18 hours to do the same job with slow and 
tiring hand tools. I-R Impact Wrenches not only effected a 
saving of 72 per cent in fitting-up time but enabled the resump- 
tion of full-speed traffic over the bridge 13 hours sooner. 


On these bridge jobs where each hole is bolted up tightly before 
riveting, |-R Impact Wrenches are doing such a splendid job 
of drawing the plates together that a loose rivet is rarely found. 
With hand-tightened bolts generally 25 per cent of the rivets 
are loose and must be reriveted. 


This fast and powerful Impact wrench weighs only 22 pounds. 
It has no thrust or kick and is much less fatiguing than hand 
tools. It can be operated safely anywhere. It produces quicker 


—better work at far less cost. 
224-B 
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1! BROADWAY, NEW YORK CITY 
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Reduce Your Costs and 
Improve Your Track... 


Lundie Tie Plates hold track to perfect gage with- 
out the use of sharp projections. The bottom has 
at least 10 steps ars ane against spreading— 
each inclined so as to bring the resulting load on 
the plate at right angles to the multiple bearing 
areas on the tie. No matter how heavy the wheel 
load and side thrust—this canted bottom tie plate 
prevents spreading of track. Mechanical wear is 
minimized—thus assuring maximum tie life and 





reduced track maintenance. 


THE LUNDIE ENGINEERING CORPORATION 


Tie Plates—Ardco Rail and Flange Lubricator 


19 West 50th St., New York 
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59 E. Van Buren St., Chicago 











Sent on approval for 
10 days’ FREE exam- 
ination. 


226 pages, 44 illustra- 
tions, cloth 6x9 inches, 
$2.00 postpaid. 






The thinking man never dis- 
regards the practical value of 
reading such books as “Road- 
way and Track.” This book 
covers in a sentence facts that 
theorizing would stretch to a 
page. 

This condensation has per- 
mitted the author to do what 
few have done previously— 
make the least demand upon the 


30 Church Street 


Your best Bet 


reader’s time in giving him the 
meat of modern maintenance 
practice. 

Your best bet is “Roadway 
and Track” if you want facts 
you can apply to your own 
work. 

You may keep this book for 
10 days’ examination without 
cost. 

Send for a copy today. 


Simmons-Boardman Publishing Co. 


“The House of Transportation” 


New York, N. Y. 











RUGGED 


siuG Devil MAULS 








WARREN TOOL CORP. 


WARREN, OHIO 
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BRIDGE SUPERVISOR: "We'll 
structure, Chief. The stiffener: 


we're not getting sufficient bearing on the t 


BRIDGE ENGINEER: “Here's a typical case for 
welding. I'll have the office draw up some plans and get the 
Morrison people to give us a figure. They did a similar job 


for us not long ago.” 


Main Offices r Western Office 
10) 9 9.0 n Om. me 4 ( SAGO, ILL 


District Offices: New York, N.Y.,; S uis, M 
a, Pa; Washington, a 














Ra yy of the comerehio. management, circulation, etc., required by 
gress of March 3, 1933, of RAILWAY ENGINEERING AND 
MAINTENANCE, published ‘monthly at Chicago, Ill., for October 1, 1935. 


State of Pinole les 
County of Cook}"" 


Before me, a Notary Public, in and for the State and county aforesaid, - 
sonally appeared E. T. Howson, who, having been duly sworn according to Ee, 

leposes and says that he is the editor of the RAILWAY ENGINEERING AND 
MAINTENANCE and that the following is, to the best of his knowledge and 
belief, a true statement of the ownership, management, etc., of the aforesaid 
publication for the date shown in the above caption, required by the Act of 
August 24, 1912, embodied in section 411, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 


1, That the names and addresses of the publisher, editor, managing editor, 
and business managers are: 
Pelee, Simmons-Boardman Publishing Co., 30 Church St., New York, 


Faltor. “E. T. Howson, 105 West Adams %.. = cnlense, Il. 
Managing Editor, Walter S. Lacher, 105 West Adams St., oe. Il. 
Business Manager, F. C. Koch, 30 Church St. i York, N. 


2. That the owners are: 

Simmons-Boardman Publishing Company, 30 Church Street, New York, N. Y.; 
xy Boardman Publishing Corporation, 30 Church Street, New York, 
N. ; Stockholders of 1 per cent or more of the total amount of stock are: 
I. B's “Simmons, 15 Hillcrest Dr., Pelham [ae A. 
Hopatco: N. J; pd a Hopatcong, N. J.; G. wright, 398 West 
Walnut ‘Sire E. Oran 8. 0. Dunn, tos West ry ay Street, 
Chicago, Ill. ; EB. Dens, 3500 ‘Sheridan Pay Chicago, Ill. ; Sher- 
man, 375 Sheridan Road, Winnetka, Ill.; Mae ©. Howson, 105 West “Adams 
Street, Chicago, Ill.; Spencer, Trask & okt, 25 = Street, New 
York, N. Y. General partners of Spencer, Trask & Company are: E. M. 
Bulkley, Acosta Nichols, Cecil Barret, C. Everett Bacon, William R. Bas- 
set, F. Malbone Blodget, Henry S. Allen, Henry M. Minton, William Kurk 
Beckers, Arthur H. Gilbert, all of 25 Broad Street, New York, N. Y. 


Mass., are Genera] Partners, Henry A. Colgate, 25 Broad Street, New 
York, N. Y., Special Partner, a 8S. Bayard Colgate, Special Partner, 
15 Exchange Place, Jessey City, N. J. 


3. That the known bondholders, mortgagees, and other security holders own- 
ing . _ cent or more of total amount of bonds, mortgages, or other 
securities are: Ni 


4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not i“ the list of stock- 
holders and security holders as they appear upon the books of the company but 
also, in cases where the stockholder or security holder appears upon the books 
of the company as trustee or in any fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is given; also that the said 
two paragraphs contain statements embracing afflant’s full knowledge and belief 
as to the circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona fide owner; and this 
afflant has no reason to believe that any other person, association, or corpora- 
tion has any interest direct or indirect in the said stock, bonds, or other securt- 


ties than as so stated by him. 
E. T. HOWSON, 
Editor. 
Sworn to and subscribed before me this 30th day of September, 1935. 


ANNE A. BOYD. 
[Seal] (My commission expires Dee. 10, 1935.) 
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Battered rail 


MECUNS 
battered 


rolling stock 





Model P 15 Rail Grinder—One of many models. 


Wueets pounding over battered rail 
ends transmit the shocks to rolling stock. 
The same shocks are transmitted to the 
track foundation. In both cases, costly 
maintenance charges are built up. Economy 
dictates rail welding and grinding. So does 
safety and salesmanship, for a safe, speedy, 
silent ride is possible only on track free 
from bad joints and corrugations. For 
modern, economical track grinding equip- 
ment, consult world-headquarters. 





Model P 7 Rail Grinder—One of a wide choice of types. 


Railway Track work Co, 





3132-48 East Thompson St., Philadelphia 





WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS 








“® 5794 
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TheDriginal Rust Preventive 


Use the NO-OX-ID method 
to remove all old coatings, 
rust scale and to stop pit- 
ting and corrosive action. 
The metal surface thus pre- 
pared can be finished with 
a coat of NO-OX-ID or 
painted according to your 








standard specifications. 


The NO-OX-ID Method Maintains 
the Safety Factor 
60°%/, more maintenance work can be done without 
budget increases when the NO-OX-ID method is 
used. Time tells. Inquiries invited. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., CHICAGO 205 East 42nd St., NEW YORK 
Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto 
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...and there’s no 
better 
than DUTCH BOY 


i His pasha 


NATIONAL LEAD COMPANY: 111 Broadway, New York; 116 Oak Street. Buffalo; 900 W. 18th Street, 
Chicago; 659 Freeman Avenue, Cincinnati; 820 W. Superior Avenue, Cleveland; 722 Chestnut Street, St. Louis; 
2240 24th Street, San Francisco; National-Boston Lead Co., 800 Albany Street, Boston; National Lead & Oil 
Co. of Penna., 316 Fourth Avenue, Pittsburgh; John T. Lewis & Bros. Co., Widener Building, Philadelphia. 
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A surface you can see to shave in » » 


“MIRROR 
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Unretouched Photograph of a typical ground cup and a 
Mirror Finish cup Note how the mirror finish Timken 
cup on your right reflects the checkered background and 
compare it with the standard ground cup on your left. 











“MIRROR FINISH”, the amazing new finish developed 
by Timken for the contact surfaces of Timken Bearings, 
is all that the name implies. It is by all odds the finest 
finish ever applied to anti-friction bearings commercially. 


For 37 years Timken has pioneered one bearing im- 
provement after another to help users of Timken Bear- 
ings to improve the performance, accuracy, long life 
and economy of their Timken-equipped machines. Now 
this Timken spirit of pioneering has produced one of 
the greatest anti-friction bearing improvements of all 
time—Timken “MIRROR FINISH”. 

Timken “MIRROR FINISH” is the result of revolu- 
tionary advancements in grinding methods, materials, 
machines and surface measuring instruments, These 
advancements required years of research and experimen- 


THE TIMKEN ROLLER BEARING COMPANY, 


tation, and involved hundreds of thousands of tests. 
Even when compared with the finish previously applied 
to Timken Bearings—which has always been noted for 
its fineness — the superiority of Timken “MIRROR 
FINISH” is instantly apparent. 


Outstanding benefits to be expected from Timken 
“MIRROR FINISH” as applied to Timken Bearings 
are (1) smoother and quieter operation than has ever 
been known before. (2) inconceivably slight wear. (3) 
increased precision. (4) greater lubricating efficiency. 
(5) longer bearing life. 

Timken “MIRROR FINISH” is not yet available in all 
sizes of Timken Bearings, but its advantages will be 
extended to our entire production as rapidly as the 
necessary new equipment can be built and installed. 


CANTON, OHIO 


TAPERED 
ROLLER 


BEARINGS 


COPYRIGHT 1935, BY THE TIMKEN ROLLER BEARING COMPANY 


TIMKEN 


thats TUMIKEN 








